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THE CREDENTIAL 
AWORLD LEAL 


Before the Dell System 325 was named the top 


386 personal computer by the rest of the world, it 
had quite a following at home. 

Winning both the PC Magazine Editor's Choice 
and PC World's Best Buy awards. 

And most recently, it was rated number one for 
overall customer satisfaction, in a PC Week poll of 


тат: | corporate volume buyers. 


i! £ One reason for this unprecedented 


MAG AZINE popularity is that Dell deals directly with 


НОСЕ | every Dell customer in the world. 


TT Custom configuring each computer. 
ER 


— Responding to the needs of each user. 


So when you call Dell for a System 
325, you get more than the exhilaration of running 
the world's top rated 386 computer, you get 
something called satisfaction. 

With a 30-day money-back satisfaction 
guarantee, self-diagnostic software and 


toll-free expert technical support. 
As well as next day on-site service 
provided by Xerox Corporation? 

And you can get it starting at 
$3,999, With leasing plans as low 
as $145 а month** 

Call us toll-free. And Dell will 
custom configure a System 325 
for you. 


After all, that’s what the 


world is coming to. 
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THE DELL 
SYSTEM® 310 
20 MH: 386. 


The best combination 
of Геке and 
vali 


ıe in its class. 


STANDARD FEATURES: 

* [ntel 80386 mic essor 
running at 20 MHz. 

* Srandard 1 MB of RAM, optional 
2MBor 4 MBof RAM* expand- 
able to 16 MB (using a dedicated 
high speed 32-bit memory slot). 

* Advanced Intel 82385 Cache 
Memory Conrroller with 32 KB of 
high speed static RAM cnche. 

* Page mode interleaved memory 
architecrure. 

* VGA systems include a high 
performance 16-bit video adapter. 

* Socket for 20 MHz Intel 80387 
or 20 MHz WEITEK 3167 math 
coprocessor. 

© 5.25" 1.2 MB or 3.5" 1.44 MB 
diskette drive. 

* Dual diskette and hard drive 


controller, 

* Enhanced 101-key keyboard. 

* | parallel and 2 serial ports. 

* 200-watt power supply, 

* B industry standard expansion 
slots (6 available). 

* |2-month On-Site Service 
Contract provided by Xerox^ 


“Commercial Lease Plan. Lease 
for as low as $123/month. 

“Xerox Extended Service Plan 
pricing starts at $251. 

40 MB TTL Monochrome 
System 

40 MB VGA Calor Plus 

System 

100 MB VGA Color Plus 

System 

100 MB Super VGA Color 
System (800x600) $4,499 
Prices listed reflect | MB of RAM. 
80, 150 and 322 MB hard drive 
configurations also available. 
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THE DELL SYSTEM* 3165X 
16 MH: 386SX. 


The perfect low profile mainstream 
computer, combining 386SX power 
and compatibility with unprece- 
dented value and support. 
STANDARD FEATURES: 

* Intel 80386SX microprocessor 
running at 16 MHz. 

* Standard 512 KB of RAM, op- 
tional 640 KB, | MB or 2 MBof 
КАМ“ expandable to 16 MB 
(8 MB on system board). 


* Page mode interleaved memory 


architecture, 

* LIM 4.0 support for memory over 
640 KB. 

* Integrated diskette and high per- 
formance 16-bit VGA video 
controller on system board. 

* Socket for Intel 80387SX math 
coprocessor. 

© 5,257 1.2 MBor 3.5” 1.44 MB 
diskette drive. 


* Integrated high performance hard 
disk interface on system board. 

* Enhanced 101-key keyboard. 

* | parallel and 2 serial ports. 

* 3 full-sized 16-bit AT expansion 
slots available, 

* |]-month On-Site Service 
Contract provided by Xerox^ 

Commercial Lease Plan. Lease 

for as low as $72/month. 

“Xerox Extended Service Plan 

pricing starts at $196. 

20 MB VGA Monochrome 

System 

40 MB VOA Calor Plus 

System 

40 MB Super VGA System 

(800x600) $2,499 

100 MB Super VGA System 

(800x600) $3,099 


Prices reflect 512 KB of RAM. 

640 KB versions of the above systems 
are available for an additional $50, 

Î MB versions for an additional 
$150, and 2 MB versions for an 
additional $300. 

80 and 170 MB configurations also 
available. 


THENEW 
DELL SYSTEM® 316LT 
16 MH: 3865X. 


This new full-featured, 


battery powered 3865X 


laptop costs less than 
mosr 286 laptops. 


STANDARD FEATURES: 
* Intel 80386SX microprocessor 
running at 16 MHz. 
* Standard | MB of RAM, optional 
2 MBof RAM* expandable to 
8 MB (on the system board using 
1 MB SIMMs). 


* LIM 4.0 support for memory over 
t MB. 


* Adjustable and detachable 640 x 
480 VGA Liquid Crystal Display. 

* One industry standard half-size 
8-bit expansion skx. 

* Socket for 16 MHz Inte! 803878X 
math coprocessor. 

» 3.5" 1.44 MB diskette drive. 

* B3-key keyboard with embedded 
numeric keypad and separate 
cursor control keys. 

. I parallel, | serial, and external 
VGA monitor port. 

* Connector for 101-key keyboard 
or numeric keypad. 

* Two Removable and rechargeable 
NiCad battery packs utilizing 
Dell's "Continuous Nower Battery 
System" (patent pending). 

* AC Adapter. 

* [2-month On-Site Service 
Contract provided by Xerox^ 


**Commercial Lease Plan. Lease 
for as low as $127/month. 

“Xerox Extended Service Plan 
pricing starts at $303. 


20 MB, 1 MB RAM $3,499 
20 MB, 2 MBRAM $3,699 
40 MB, і MB RAM $3,799 
40 MB, 2 MB RAM $3,999 
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= 
| = 12.5 MHz 286, 
BAST жит The price Says this is 
an entry-level system. 
The performance says it's a lox more. 
STANDARD FEATURES: 
“ 80286 microprocessor 12.5 MHz. 


• Standard 512 KB of RAM, op- 
tional 640 KB, | MB or 2 MB of 
RAM* expandable to 16 MB 
(6 MB on the system board). 


* Pape mode interleaved memory 
architecture. 


* LIM 4.0 support for memory over 
640 KB. 

* [ntegrated diskette and high per- 
formance 16-bit VGA video 
controller on system board. 

* Socket for Intel 80287 mach 
coprocessor. 

«5.257 1.2 MB or 3.5 1.44 MB 
diskette drive. 

* integrated high peformance hard 
disk interface on system board. 


* Enhanced IOl-key keyboard. 
* | parallel and 2 serial ports. 


* 3 full-sized 16-bit AT expansion 
slots available. 


• 12-month On-Site Service 
Contract provided by Xerox’ 

"Commercial Lease Plan. Lease 

for as low as $61/month. 

“Xerox Extended Service Plan 

pricing starts at $179. 

20 MB VGA Monochrome 

System $1,599 

20 MB VGA Coler Plus 

System $1.899 

40 MB VGA Monochrome 

System $1,799 

40 MB VGA Color Plus 

System 


Prices listed reflect 512 KBof RAM. 
640 KB versions of the above sys- 
tems are available for an additional 
$50, | MB versions foran additional 
$150, and 2 MB versions for an 
additional $300. 

80 and 100 MB hard drive configu- 
rations also available. 


THE DELL SYSTEM" 325 25 MHz 386. 


An even better value at these low prices. 


STANDARD FEATURES: * Dual diskette and hard drive controller. 


e Enhanced 101-key keyboard. 


* Intel 80386 microprocessor running at 25 MHz. 


ee ee — — * Standard 1 MBof RAM, optional 2 MBor4 MBofRAM* * 1 parallel and 2 serial ports. 
expandable to 16 MB (using a dedicated high speed 32-bit —. 200. watr power supply. 
memory slot). 
— * 8 industry standard expansion slots (6 available). 


* Advanced Intel 82385 Cache Memory 


Controller with 32 KB of high speed * 12-month On-Site Service Contract provided by Xerox^ 


static RAM cache. **Commercial Lease Plan. Lease for as low as $145/month. 
* Page mode interleaved memory “Xerox Extended Service Plan pricing starts at $370. 

architecture. 40 MB VGA Monochrome System $3,999 

* VGA systems include a high 100 MB VGA Color Plus System $4,899 

E сае 100 MB Super VGA Color System (800x600) $4,999 


* Socket for 25 MHz Intel 80387 150 MB Super VGA Color System (800x600) $5,499 


or 25 MHz WEITEK 3167 Prices listed reflect 1 MB of RAM. 80, 150 and 322 MB 
math coprocessor. hard drive configurations also available. 

© 5.25" 1.2 MB or 3.5" 1.44 MB CAD users: T134010 Graphics Accelerator, 
diskette drive. High Resolution Graphics. (1024 x 768) $899 


*Performance Enhancements: Within the first megabyte of memory, 128 KB (316SX, 316LT and 210), 384 KB (325 and 
310) of memory is reserved for use by the system to enhance performance. Can be optionally disabled on 316SX and 210. 
4 МВ configurations available on all systems. Call for pricing. All systems are photographed with optional extras. All prices and specifi- 
cations are subject to chang: without notice. Dell cannot be responsible for errors m typography or photography. * *Payment based on 36-month, 
open-end lease. Leasing arranged by Leasing Group, Inc. In Canada, configurations and prees may vary. UNIX 15 a registered trademark of 
AT&T in the United Sates and other countries. DELL SYSTEM 15 a registered trademark of Dell Computer Corporation. Intel is a registered 
trademark and 386 isa trademark of Intel Corporation. Other trademarks and trade names are used to identify ће entities claiming the marks 
and names or their products. Dell Computer Corporation disclaims any proprietary interest in trademarks and trade names other than its oan. 
“On-site service may not be available in certain areas. 

© 1990 Dell Computer Corporation. All nghts reserved. 
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When computer publications from nine 
countries got together and voted for the best 386™ 


computer, it marked a major shift in power. 
They chose the Dell System® 325 head and 


shoulders over every other system in the world. 


Turn the page and find out why. DELL 
| 800-365-1240 


| FOR NETWORK OR UNIX INFORMATION, CALL 800-678-UNIX. 


In Canada 800-387-5752 Inthe UK. 0800414535 Іп Сеттапу0613/701-0 In France (1)05.00.33.55 In Sweden 0760-713 50 


Germany Hungary 
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VEISA ALR : 


Standard Features © 
at $5995... 
EISA 

33-MHz 386 
64-KB Cache 
5-MB НАМ 


An Honest, 
Affordable 
Upgrade Path. 


You know what you want ALR’s PowerVEISA 33/386 25-MHz, 33-MHz (available 
from a 386™ PC. ALR's offers you an honest, second quarter) and future 
PowerVEISA 33/386 affordable upgrade path to i486™ processors. 

delivers. Cached 33-MHz 

performance, plenty of RAM ALR PowerVEISA i486 / 33 жш PN ALR PowerVEISA 


to run even the bulkiest of 
today’s applications, a choice 
of high performance hard 
disks, and EISA compatibility 
— all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could you want? 


1486/25 CPU Module 


ALR PowerVEISA 
386/33 CPU Medule 


How about the future? а ALR PowerVEISA System Board 


Prices and configurations subject to change without notice. Shown with optional monitor. Prices based on U.S. dollars. 


Still What 
Want... 


Introducing the ALR: 
PowerVEISA 386/33- 


= modular design of this 
system lets you change 
processors in about five 


minutes. More importantly, you 


can change the CPU module 
without having to replace 
cache or system memory, 


saving you hundreds of dollars 


when compared to some 


compet-itive upgrade schemes. 


Engineered for the future, the 
floor-standing chassis of the 
PowerVEISA 386/33 can 
accommodate a total of 49-MB 
of memory and up to 1.2-GB 
(gigabytes) of fixed disk 
storage. Its EISA capabilities 
let you take advantage of the 


ALR 

PowerVEISA 386/33 
Model 110 

i386 33-MHz CPU 
5-MB RAM 

64-KB Cache 
106-MB Hard Drive 
EISA 

Optional VGA 


add $295 
$6,290 


1486 25-MHz Upgrade 


add $1995 


EISA Standard 


$8,285 


AST 
Premium®386/33 
Model 115V 

i386 33-MHz CPU 
2-MB RAM 

32-KB Cache 
110-MB Hard Drive 
ISA 

VGA 


$8,495 
i486 25-MHz Upgrade 
add $2995 
Optional EISA Upgrade 
add $1250 
$12,740 


PowerVEISA costs $2200 less today; over the 
years, it can save you more than $4400 ! 


latest in 32-bit I/O and bus 
mastering technology, while 
remaining compatible with 8 
and 16-bit “AT” boards. 


Even the PowerVEISA's 
innovative FlexCache- 
memory architecture was 
built for the future. Based on 
ALR's award-winning 
FlexCache architecture, this 
64-bit dual-bus design 
incorporates an advanced 
"read and write back" 64-KB 
cache. FlexCache+ has been 
fine-tuned for optimum 
efficiency, especially when 
combined with an i486 
processor upgrade. 


Add ALR's one year factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel?" to round 
out one of the best PC invest- 
ments around. 


The PowerVEISA 33/386 -- 
ready to meet today's needs 
and tomorrow's challenges. 


For more information on the 
PowerVEISA 33/386 and. ALR's 
x NI line 0 systems, ALR 
call: ЛАТ 


1-800-444-4AL 


ALR 


‘iN Advanced Logic Research, Inc. 


9401 Jeronimo Irvine, California 92718 
(714) 581-6770 FAX: (714) 581-9240 


ALR is a registered trademark and PowerVEISA is a trademark of Advanced Logic Research, inc. AST and AST Premium are registered trademarks of AST Research inc. Intel, 386, 1386, and i486 are 
trademarks of Intel Corporation. AT is a registered trademark of International Business Machines Corporation. 


Circle 14 on Reader Service Card (DEALERS: 15) 


COVER STORY 


First Impressions: 
Commodore Sets Course 
for Multimedia 
page 122 


Commodore’s 
Amiga 3000 has 
a lot to offer 
for a modest price. 


NEWS 


19 MICROBYTES 
Late-breaking technology 
and industry reports 
from the BYTE news staff. 


42 WHAT’S NEW 
Product snapshots of 
recent hardware and software 
announcements. 


FIRST 
IMPRESSIONS 


116 SHORT TAKES 
ScanMan Model 32, Logitech 's 


redesigned hand-held Mac scanner 


20-MHz 386SX, NCR produces 
a quick, quiet, and secure computer 


dBASE IV 1.1, Ashton-Tate ’s new 
incarnation is easier to use 


HP 48SX, a calculator for 
engineering and 
science applications 


Pivot, Radius 's full-page 
Mac monitor with portrait and 
landscape orientations 


134 The Fast Keep Getting Faster 
New 33-MHz 486 machines 
from AST and ALR are 


fast and upgradable. 
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136 


155 


161 


169 


175 


182 


187 


193 


May 1990 
Volume 15, Number 5 


REVIEWS 


PRODUCT FOCUS 

Multiuser Databases: The SQL 
All SQL servers are not alike. 
Here's a look at the eight 
best-known products. 


World's Fastest Lunchbox 
Dolch is first to sell 
an i486-based portable. 


Four 386SXes to Go, Hold the AC 
Low power consumption makes 
Intel's 386SX ideal for laptops. 
Here are four models to consider. 


Power and the Single User 
Opus weds big-iron performance 
to PC prices. 


More Than Upside-Down Mice 
New trackballs from CH Products, 
Kensington, Logitech, MicroSpeed, 
and Mouse Systems. 


New CAD Test Shuffles 

34010 Pack 

New graphics-board favorites 
emerge in a Product Focus update. 


Macintosh CAD Comes of Age 
Radius's display-list 

processor makes Macintosh 
CAD more competitive. 


Help for the C Sick 
Microsoft sets its sights 
on professional developers 
with BASIC PDS 7.0. 
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213 


221 


231 


241 


251 


258 


Desktop Supercomputing/204 


+ 


STATE OF THE ART 


DESKTOP 
SUPERCOMPUTING 
Introduction 


Separated at Birth 

Although they’re the same age, 
PCs and supercomputers are now 
sharing more than just birthdays. 


Spending Your Free Time 
Attached to a network, your 
existing Computers can act as a 
powerful parallel computer. 


A Fearful Symmetry 
Sophisticated multiprocessing 
machines deserve an operating 
system to match. 


Supercomputers Get Personal 
The i860-based ComputeServer 
serves up power, not partitions. 


Join the -EISA Evolution 

Bus mastering lets desktop CPUs 
spend more of their time 
processing data rather than 
dealing with I/O. 


A Calculating RISC 
Coprocessors based on RISC 
engines will soon deliver 
supercomputer performance 
to your desktop. 


Super Sources 
Who’s who in desktop 
supercomputing. 
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273 


279 


287 


299 


311 


FEATURES 


Around the World 

in Text Displays 
Computing with nonroman 
characters presents some 
formidable obstacles. 


Power to the Portables 
With new options coming on 
strong, the battery battle 

for portables is heating up. 


Smooth Views 

Antialiasing lets you get 

better effective resolution out of 
VGA displays. 


Object-Oriented Programming 
for Windows 

Using the Actor OOP environment 
to develop applications 

for Microsoft Windows. 


HANDS ON 


UNDER THE HOOD 
Reeling In the Data 
Competing technologies are 
driving down the costs 

of tape backup units while 
increasing capacities. 


SOME ASSEMBLY REQUIRED 
In Any Event 

Comparing the ways that PC, Mac, 
and Unix software juggle input 
from mice, keyboards, and other 
sources. 


Around the World in Text Displays/262 
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DEPARTMENTS 


Spotlight 


Editorial: Paperless Fax 
and an Invitation for You 


Letters, Ask BYTE, and Fixes 
Readers defend ASCII. 


PERSPECTIVES 


CHAOS MANOR MAIL 


PRINT QUEUE 

Does the Walking 

Do the Fingers? 

The worlds of the great 
mathematicians influenced their 
discoveries; the ubiquitous 
telephone virtually rules our lives. 


STOP BIT 

Return of the Colossal Code 
Must we go back to the days of 
bloated code for every application? 


READER SERVICE 
Editorial Index by Company 
Alphabetical Index to Advertisers 


Index to Advertisers 
by Product Category 


Inquiry Reply Cards: after 372 


PROGRAM LISTINGS 

From BIX: See 308 

From BYTEnet: call (617) 861-9764 
On disk: See card before 373 


ert Advice—Macinations/103 


REGIONAL SECTION 
begins after page 64 


EXPERT ADVICE 


65 
COMPUTING 
AT CHAOS MANOR 
Backups, Fax, and Mac Disasters 
by Jerry Pournelle 
A Mac mishap prompts Jerry to 
look at archiving software 
and backup devices. 


83 
THE UNIX /bin 
Prowling the Networks 
by David Fiedler 
The who, why, and how of Unix 
network mail systems. 


89 
DOWN TO BUSINESS 
Do-It-Yourself CD-ROMs 
by Wayne Rash Jr. 
If you need access to vast 
quantities of your own data, 
you could make your own CD-ROM. 


97 
NETWORKS 
Microsoft’s Network Heavyweight 
by Bill Catchings 
and Mark L. Van Name 
A look at the new version 
of OS/2 LAN Manager: smaller, 
safer, and more secure. 


103 
MACINATIONS 
The Fruits of Connectivity 
by Don Crabb 
A few innovative companies 
are showing what you can do with 
systems and software 
that can share information. 


109 
OS/2 NOTEBOOK 
Digging into HPFS 
by Mark J. Minasi 
The more you examine the 
High Performance File System, 
the better it looks. 


BYTE {ISSN 0360-5280/90) is published monthly with an additional issue 
in October by McGraw-Hill, Inc. U.S. subscriber rate $29.95 per year. In 
Canada and Mexico, $31.95 per year. Single copies $3.50 in the U.S.. 
$3 95 in Canada. Executive, Editorial, Circulation and Advertising Offices: 
One Phoenix Mill Lane, Peterborough. NH 03458. Second-class postage 
paid at Peterborough. NH, and additional mailing offices. Postage paid at 
Winnipeg. Manitoba. Registration number 9321. Printed in the United 
States of Атепса Postmaster: Send address changes, USPS Form 
3579, and fulfillment questions to BYTE Subscriptions, P.O. Box 551, 
Hightstown, NJ 08520. 
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PAINT 
POWERFUL 
DATA-ENTRY 
SCREENS 


Design screens and menus with PAINT™, 
placing input fields and messages precisely 
where you want them to appear in your final 
application. PAINT stores screen definitions 
in a single file — which can be modified 
without recompiling or relinking your 
application, Your program manages screen 
display and I/O through the POWER SCREEN 
Runtime Library. All essential features are 
supported, including: 
€ Block multi-field or single-field I/O 
€ Automatic range checking Ф Configurable 
editing/menu key definitions € Application 
context-sensitive, cross-referenced help 
Ф Virtual/automatic scrolling screens within 
viewports 9 Multiple, overlapping viewport 
display Ф Plus much, much more! 


The Runtime Library can be linked directly 
with Turbo Pascal applications, or installed as 
memory resident. 


All this for just $149.00 


Includes complete sample programs, a 
comprehensive reference manual, and the 
Norton Instant Access program and guides to 
assist you during program development. And, 
we offer a 30-day money back guarantee. 
Supports Microsoft C/QuickC, Turbo C, Turbo 
Pascal, QuickPascal and QuickBASIC. 


Other powerful products from Blaise Computing: 

C ASYNCH MANAGER™ $189 
ASYNCH PLUS™ $189 
View232™ $189 
C TOOLS PLUS™ $149 
Turbo C TOOLS™ $149 
POWER TOOLS PLUS™ $149 
POWER SEARCH™ $149 


Call today for more information 


(800) 333-8087 ^ ra (415) 510-1938 


BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley. CA 94710 (415) 540-5441 


Trademarks are 
property of their 
respective holders. 
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DESKTOP 
SUPERCOMPUTERS 
AND Техника 


Two researchers discover 
supercomputer power 
that’s free for the taking, 
and we discover a staff 
member 's hidden past 


ave Gelernter and Jim Philbin 

have a radical mission: They 

want to make parallel pro- 

gramming as easy as conven- 
tional programming. They believe that 
with Linda—a “coordinating language" 
that can provide parallel-processing ca- 
pabilities to any conventional language— 
they can accomplish their goal. 

Dave Gelernter conceived of Linda 
while he was a graduate student at the 
State University of New York at Stony- 
brook in 1982. In fact, Linda formed the 
basis of his Ph.D. thesis. The reaction to 
Linda from the parallel-processing com- 
munity was immediate and unanimous. 
Says Gelernter, “People thought it was 
elegant and beautiful, and that it was to- 
tally unimplementable.” 

By the mid-1980s, that unanimity of 
opinion was shattered. “In late 1985, the 
first paper describing an actual Linda 
implementation appeared,” says Gelern- 
ter, “and people were shocked.” 

After that, says Gelernter, Linda po- 
larized the parallel-processing commu- 
nity. As he puts it, Linda advocates are 
arrayed against a host of “navel-gazing 
computer scientists out of touch with re- 
ality.” Behind the humor lies the core 
premise of Linda. As Jim Philbin puts it, 
“You shouldn't need a Ph.D. to write a 
parallel program." 

The reason behind the controversy is 
that Linda consists of just six statements, 
and yet can add parallel processing to 
any conventional language. “Most peo- 
ple in academia think you have to create 


parallel languages from scratch,” says 
Gelernter. “Linda lets you use the lan- 
guage you're used to." 

Gelernter and Philbin are betting that 
Linda will make a big splash in the com- 
mercial world. In the near term, that 
means Hypercomputer Linda and new C- 
Linda implementations for machines 
such as the Intel and NCube hypercubes. 
It also means new versions, such as Ada- 
Linda and C++ Linda. 

Both Gelernter and Philbin foresee a 
bright future, for Linda and for parallel 
processing in general. Gelernter sees a 
future where not only parallel process- 
ing, but also distributed databases and 
distributed processing using heteroge- 
neous machines, will become much 
more widespread and important. Linda 
can handle all these things. As Gelernter 
puts it, ^It's a boom time for the Linda 
business." 

For more on Linda, see the article 
"Spending Your Free Time" by David 
Gelernter and James F. Philbin. It begins 
on page 213 of this issue. 

Every once in a while, we discover 
something interesting that we hadn't 
known about one of our staff members. 
For example, our features editor recently 
decided to do an article about the prob- 
lems involved with computing in non- 
roman languages (those that have differ- 
ent alphabets and writing styles from 
English). On checking with the staff, he 
found that technical editor Ben Smith 
had once been involved in a lengthy proj- 
ect to create an Arabic computer system. 
Ben is also the only person we know who 
“just happens" to have Cyrillic fonts on 
his home Macintosh. Indeed, Ben is very 
familiar with the issues involved in non- 
roman computing—probably more fa- 
miliar than he ever wanted to be. 

Ben's article in this issue, “Around 
the World in Text Displays," explores the 
challenges of computing in Cyrillic, He- 
brew, Arabic, Chinese, and Japanese, 
and how the tasks are handled differently 
on a PC compatible and on a Macintosh. 8I 


At last, an assistant that 
follows your directions 


Wouldn't it be great to 
delegate your routing? 


You can! We know your time is 
valuable. That's why Wintek 
pioneered comprehensive and 
affordable CAD packages for IBM 
personal computers. HiWIRE-Plus 
continued that tradition, integrat- 
ing schematic-capture features 
and printed-circuit-artwork 
capabilities into one versatile 
package. 


| New autorouter. 


The Autorouter for HiWIRE-Plus 
| is powerful enough to handle the 


most demanding design problems, 


yet simple enough for a casual 
user. Just turn it loose on your 
design. It’s hassle free because 
it works long hours, without super- 
vision or errors. 


- 34 - | 
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100% autorouting. 


The autorouter for HiWIRE-Plus 
rips-up, reroutes, and with appro- 
priate design rules, racks up 
100% completion. 


О Forget gridded routers. This 
autorouter places vias and traces 
anywhere your design rules 
allow. With 1-mil resolution. 


D Vary trace width and spacing for 
individual networks. Route 1, 2, 
3, or more tracks between IC 
and connector pins. 


п Set up boards from 1 to 250 
layers, up to 60" x 60". 


O Specify shape, size, and type 
of vias, layer-by-layer: through- 
hole, blind, buried, micro. 
Specify via types for individual 
networks. 

О Use fewer vias and layers than 
comparably priced autorouters. 

О For use on your IBM PC, XT, 


AT, PS/2, or compatible with 
640K RAM. 


Australia: Wintek Software, Phone (08) 2720028, Fax (08) 3733145 
Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 f Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450 
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Why pay more for a 100% 
autorouter? 


Compare the features and 
performance to packages costing 
five times more. HiWIRE-Plus and 
the Autorouter for HiWIRE-Plus 
sell for $895 each. Both have a 
no-nonsense, 30-day money- 
back guarantee. With unlimited, 
toll-free, no-charge technical 
support. 


Let HIWIRE convince you that it 
makes a great assistant. Call us 
toll-free at (800) 742-6809 today 
and put HiWIRE-Plus and the 
Autorouter for HiWIRE-Plus to 
work for you tomorrow. 


Wintek Corporation 

1801 South Street 
Lafayette, IN 47904-2993 
Fax: (317) 448-4823 
Phone: (317) 742-8428 or 


(800) 742-6809 


Use Microsoft’ graphics. You see, t they were r to 
Excel and Microsoft са together. Which means they share 
Word for Windows a good deal more than a name. 
and you'll no longer Like data for instance. Now you 
be saddled with the сап cut and paste words, tables, charts, 
problem of combining whatever. From any document, i in either 
Words, numbers and application, any which way. 


хор AN JOY PRET мА, 


SMODULAM JO] RIO OSE 


For more information, call (800) 541-1261, Dept. L6. Outside the U.S. and Canada, call (206) 882-8661. In Canada, call (416) 673-7638. € 1990 Microsoft Corporation. 
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What’s more, these products are 
based on the Microsoft Windows envi- 
ronment, an approach that’s not only 
inherently easy to use, but rapidly be- 
— the industry standard. 

tis this environment that allows 
for complete and total WYSIWYG. Or, 


adsheets 
rs worked together. 


what you see 1s what you get. Translated 
that means the image on-screen looks 
precisely like the final document. 
Something that will save you 
more than a few trips t to the printer 
Beyond m — 

sharing the 
same overall 
physical ap- 
pearance, these 
eee 

so share sim- 


ilarcommands. 9& 
With M Microsoft p and Word o Word you can make а 
a Won سس ر‎ nem Or vice versa. 


So when you've 
mastered one, 
youll have a 
solid under- 
standing of the 
other as well. 
M uA 

prisingly, using 
Microsoft Excel. esee 
and Word together requires very little 
brain power. All you need is a 286/386 
computer with 2 megabytes of random 
access memory. Also known as RAM. 

For more information on how 
smoothly these products work together, 
call (800) 541-1261 Dept. L6. 

Before you get roped into buying 
the wrong product. 
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Making it all make sense 


All rights reserved. Microsoft and the Microsoft logo are registered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. 


A flood of faxes and 
BYTE's upcoming 15th 
anniversary prompt 
some questions 


like fax machines. I use them a 

great deal, especially when I need 

to send something in a hurry to 

someone without a computer or 
who doesn't telecommunicate; or when I 
need to see or send hand drawings, and 
so forth. Faxes can be an invaluable way 
to move data around. 

But in many instances, faxing makes 
no sense at all. People seem to fax for the 
same reason that others climb Mount Ev- 
erest: just because it's there. 


Fax Abuse 

Here's an example of fax abuse: Person 
X uses a computer to create a text mes- 
sage, prints a hard copy, and feeds the 
paper into a fax machine. At the other 
end of the line, Person Y's fax churns out 
more paper. Then, in order for Person Y 
to do anything useful with the faxed in- 
formation, he or she (or an unlucky sec- 
retary) must expensively rekey the data 
back into a computer. 

Because the information starts and 
ends inside a computer, the two paper 
copies and the manual rekeying are 
wasteful, redundant, and just plain un- 
necessary. 

Plugging a fax board into your com- 
puter can help avoid some of the paper- 
based steps, but this carries other prob- 
lems. For example, faxes are bit-mapped 
images, so they're real space hogs: A 
two-page fax memo can easily consume 
more than 200,000 bytes of bit-map disk 
space. And, because it is a bit map, you 
still have to read the fax image off your 
screen and separately rekey the pertinent 
information by hand. What a waste. 

Yes, there have been some promising 
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PAPERLESS FAX, 
AND AN INVITATION 


FOR YOU 


advances involving fax boards and opti- 
cal-character-recognition software, but 
we’re not there yet. When bit map-to- 
ASCII software is more common and re- 
liable, that two-page memo will occupy 
just 4K bytes of disk space, instead of 
200K bytes. 


A Dream Alternative 

Now, imagine a reliable, paperless fax, a 
simple way to send normal documents in 
a compact form that can be piped directly 
into or out of your computer without 
wasting time or paper or disk space. The 
format would be standardized so that dis- 
similar computers (different hardware, 
different operating systems) still can 
work with it without hassles, letting any- 
one directly reuse data sent from anyone 
else in one step without any rekeying 
whatsoever. 

This paperless faxing would be as con- 
venient as regular faxing, and—let’s pull 
out all the stops—it would also be dirt 
cheap. The hardware would start at well 
under $100, and paperless fax software 
would range from a few hundred dollars 
down to absolutely free. Paperless faxing 
obviously won’t use any plain or expen- 
sive fax paper at all, and let’s say that its 
telecommunications charges would be 
less than for standard faxing. Paperless 
fax users will win on every score. 

OK, OK; you’ve figured it out. I’m 
talking about E-mail. Somehow, in all 
the hullabaloo about faxing, E-mail 
seems to have disappeared from some 
people’s consciousness, and it’s a shame. 


Half the Cost 

Take that standard 4000-character, two- 
page letter: If you fax it coast to coast 
during normal business hours, it will 
cost you about 50 cents to transmit— 
more or less, depending on the vagaries 
of your specific situation. If it’s a paper 
memo sent to a paper-based fax machine, 
you'll also generate four pages of hard 
copy in the process, costing a few more 
cents. Or, if it’s a bit-mapped fax, you 


will consume over 200,000 bytes of disk 
space. 

Now E-mail the exact same text: It 
will cost less than half as much to send, 
about 20 cents. You’ll generate no paper; 
if captured to disk, you'll use just 4K 
bytes of disk space. Best of all, the infor- 
mation will be in a format you can do 
something with, instantly, on your com- 
puter, with no expensive (labor-inten- 
sive) rekeying. That’s right: It costs less 
than half as much, and yet it’s even more 
useful. 

Faxing has its place—it’s become a vi- 
tal link in business communication. But 
when you’re sending ordinary text print- 
outs, do yourself, your pocketbook, and 
your recipients a favor: Try E-mail. 


An Invitation 

This September will mark the record- 
setting 15th year of BYTE’s publication, 
and the BYTE editors are busy assem- 
bling an extraordinary anniversary issue 
for you. 

We’d like you to help us write this spe- 
cial issue. Share your views with a world- 
wide audience of over a million and a half 
sophisticated computer users! Drop us a 
note and tell us what you think the best 
and worst developments of the last 15 
years have been. What do you want your 
computer to be able to do 5, 10, or 15 
years from now? Where do you think all 
this technology should lead us over the 
next few years? How can the computer 
industry better meet your needs and the 
needs of your company? What new tech- 
nologies would you like to see devel- 
oped? Any computer-related subject is 
fair game; we want to hear from you! 

We plan to edit the replies we receive 
and print the best in the September issue. 
Please send your thoughts to me at the ad- 
dress shown on the masthead or via MCI 
Mail or BIX mail. And what the heck—if 
you must, you can even fax it. 

—Fred Langa 
Editor in Chief 
(BIX name "flanga") 
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BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECIS 


Be Objective. 


Turbo Pascal? the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.5. We combined the simplicity of Apple's 
Object Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 


It’s easy to extend yourself 


If you're already programming with Turbo Pascal, 
it's easy to extend yourself from struc- 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.5 1s 
the only compiler that 1s 10096 source- 
code compatible with 
your existing Turbo 
Pascal 4.0 and 5.0 
programs. 


Afast object lesson 


Object-oriented appli- 
cation programs more 
closely model the way 
you think. Objects con- 
tain both data and code. 


As in a spreadsheet cell, the value and the formula 
are together. Objects сап inherit properties from other 
objects. For example, a Porsche Carrera inherits most 


Turbo Pascal 5.5 Features 


m inheritance = New integrated environment 

ш Static & dynamic objects tutorial 

ш Constructors & m Hypertext Help with copy and 
Destructors paste 

m Enhanced ET linker & 
overlay manag 

= Support for 8087/80287/80387 

m Integrated source-level 
debugging 


т Object constants 
= Compiles @ > 34,000 
lines/minute 
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Inheritance provides powertul modeling capabilities by allowing objects 
lo inherit attributes from other objects. 


Mail upgrade orders (о: Borland, P.O. Box 660001, Scotts Valley, CA 95066-0001 . For orders outside the U.S., сай (408) 438-5300. 
Turbo Pascal, Turbo Debugger, and Turbo Assembler are registered trademarks o! Borland intemalional. Copyright ©1989, Borland inlemalional, Inc. All right reserved. В! 1324 


attributes from the base model 911, but it also sports 
a whale tail. 

Turbo Pascal 5.5's object-oriented extensions 
give you code that's easier to change, extend, and 
support. 


Turbo Pascal 5.5 Professional with 
Turbo Debugger” and Turbo Assembler? 


The award-winning Turbo Debugger now includes an 
object inspector and hierarchy browser. 
And Turbo Debugger can debug any 
size program. 


Upgrade objectively 


Pascal owners: 
Upgrading from Turbo 
Pascal 5.0 to 5.5 1s only 
$34.95 plus $5 shipping 
. and handling ($75 plus 
» shipping and handling 
for owners of Turbo 
Pascal 4.0 or earlier). 
And upgrading from 
Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional is only 
$99.95 plus $10 shipping and handling. To order, 
CALL (800) 331-0877. 
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Better is 


The new 16” MultiSync’ 4D and 20" 5D both offer compatibility with 


a wide range of graphics boards and computer systems. 


NEC's award-winning 
multiple frequency 
technology, now available 
in larger, digitally 
controlled, high-resolution 


color monitors. 


Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


MultiSync is а registered trademark of NEC Technologies, Inc 


Computers and Communications 


bigger. 


configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


The main difference: one is for pr ideas. The other, for extra- 


IBM FCA ate registored Irademarks ations! Business Machina oration 


large. For literature, call 1-800-826-2255. For details, call NEC 


trademark of Apple Comp 


Technologies, Ine. 1-800-FONE-NEC. 


€1989 NEC Technologies, 1 
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Just when Power Seekers thought 
they had nowhere left to go... 


IBM RISC System/6000 family. 


With the most powerful desktop workstation on "i 


No matter how big the job you're setting 


off to conquer, the new ІВМ RISC System/6000 
family of POWERstations апа POW ERservers is 


“Bese Wee 


A brave new vnd of 3D т All our 
POW ERstations are built to deliver high-speed, 


high-resolution graphics. Our 3D processors 


Zu" you. The desktop POW ERstation 320 puts offer an almost unimaginable palette of 16 
more than 7 MFLOPS and over 27 MIPS at your million colors. And our new Supergraphics 
command— power that soars as high as 13 POW ERstation 730 gives you 3D graphics capa- 
MFLOPS and 41 MIPS in other models. bilities that are really out of this world, perform- 
What makes it possible is POWER Archi- ing nearly one million 3D vector transformations 
tecture—Performance Optimization With per second. 
ча Enhanced RISC—IBM second generation of =, . 
RISC technology. It delivers up ш four instruc- AIX brings different worlds together. 
tions per cycle and has the most powerful CMOS Every model can E ر‎ with AIX | 
pepe S арена ез Version 3, ІВМ version of the UNIX operating 
m system. | It supports major industry standards, like 
= 4 ——DjwrLors| MIPS | SPECmark" | POSIX"and TCP/IP, plus the programming 
languages C, FORTRAN, COBOL and | ascal. 
a ИА ГЫ And AIX allows the RISC System/6000 family to 
een gue 16 \ 01 fit into your installed UNIX base, as well as your 
ل‎ IBM SAA’ environments, giving you the best of 
МЕ ОР are the results of the double precision, ай FORTRAN Linpack test both worlds. 
Ас 780) На dora wa Supercomputer speed at a workstation 
Micro Channel. makes bottlenecks price: $12. 995. Our entry desktop POWER- 
ancient history. All RISC System/6000 models station 320 starts at $12,995 complete* And 
feature a new implementation of the IBM every member of the RISC System/6000 family 
Micro Channel bus with I/O throughput of up to comes with software service at no extra charge 
40 megabytes per second. And the Micro Channel and a 12-month warranty. 
Architecture can accommodate a doubling or The жейд support of IBM. Then, of 
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FLYTECH TECHNOLOGY CO., LTD. 
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NAN-KANG RD., TAIPEI, TAIWAN, R.O.C. 
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FLYTECH TECHNOLOGY (U.S.A), INC. 
3008 SCOTT BLVD., SANTA CLARA, CA. 95054 U.S.A. 
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FLYTECH TECHNOLOGY (H.K.) LTD. 
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The World's First & Original 
Book-Size Computer 


FT-8100 Series 


10MHZ XT/AMI BIOS/256K RAM expandable to 640k/One to two 720KB 3.5” FDD/ 
Serial/Parallel/'Game/CGA/MGA/Standard keyboard connector/16Watt Power adapter 
Dimension: 240mm x 185mm x 45mm Weight: 1.9kg-2.4kg 


FT-8200 Series 


12MHZ, 0 Wait State AT/AMI BIOS with Diagnostic/1 MB RAM/One to two 1.44MB 


3.5" FDD/Option 20MB or 40MB HDD/2 Serial/1 Parallel/(CGA/MGA/Standard 
keyboard connector/30Watt Power adapter 


Dimension: 240mm x 185mm x 45mm Weight: 2.1kg-2.8kg 


FT-7082 


82key mini-size Keyboard/XT-AT autoswitch able 
Dimension: 310mm x 145mm x 27mm 


E» 


it’s priced lower than you'd expect for a PC 
with this kind of power and portability. 


But don’t take our word for it. 
Call us today for more information. 
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Research news and industry developments shaping the world of desktop computing 


Image Compression Chip Cuts Space and Time 


| п a development that could make 
graphics less of a hog when it 
comes to devouring computing re- 
sources, C-Cube Microsystems (San 
Jose, CA) has built a compression/ 
decompression processor that can 
Squeeze data, on the fly, by as much 
as 25 times. C-Cube, founded by 
former Weitek and Radius engineers, 
says that its custom VLSI processor 
can compress a 25-MB graphics image 
to 1 MB in 1 second or a 1-MB video 
frame in Ме second, allowing 

for real-time compression of 

graphics images. 

With this kind of compression 
power, the chip could significantly 
alleviate some of the processing and 
storage demands of such applications 
as multimedia, desktop video, and 
color desktop publishing. According 
to marketing manager Mauro Bonomi, 
there has been tremendous interest in 
the chip among manufacturers of 
computer equipment as well as makers 
of consumer electronics goods. 

The single-chip CL550 uses the 
proposed Joint Photographic Experts 
Group (JPEG) standard compression 
algorithm, supported by IBM, DEC, 
and NEC. The basic compression 
technique involves discarding data in 
the graphics image describing fre- 
quencies that are invisible to the 
human eye. Thus, with compression 
ratios of 10 to 1 for screen images and 
25 to 1 for print images, the difference 
in visual quality is hardly noticeable 


(although quality degrades progres- 
sively as the compression ratio is 
increased). 

The advent of data compression 
processors as standard equipment in 
computers and devices such as digital 
cameras and VCRs has major implica- 
tions for graphics technology. One of 
the big stumbling blocks to transfer- 
ring and manipulating high-resolution 
color images or full-motion video is 
the sheer size of the data files required 
to store those images. In 24-bit color, 
an 8!^- by 11-inch image at 300 dpi 
requires 25 MB of storage space. One 
second of full-motion video at 30 
frames per second requires as much as 
30 MB of storage. The ability to 
squeeze the graphics data by as much 
as a factor of 25 means faster trans- 
mission rates and much smaller 
memory, storage, and bus bandwidth 
requirements. 

The CL550 will ship to OEM 
customers later this year. The 27-MHz 
version costs $155 in quantities of 
10,000, while the 10-MHz version is 
$95 in quantities of 10,000. 

C-Cube is now selling a software 
version of the JPEG compression 
algorithm, called the Compression 
Workshop, for the Mac II for $550. A 
30-to-1 compression of a 30-MB 
image takes about 1 hour using the 
software algorithm on the 68030 
processor of the Mac IIx. It takes 1 
second on the CL550, C-Cube says. 

—Nick Baran 


Truelype vs. Adobe: A Royal Mess for Users? 


ow that Microsoft and Apple 

have released more details about 
their outline font technology for 
creating smooth, scalable characters 
on screen and paper (formerly called 
Royal and now called TrueType), the 
advantages are still not obvious and 
are months away from being real. 

Many users are asking if there is 

something ''better" about TrueType 
that makes it functionally better than 
Adobe fonts. Looking at the Adobe 
Type 1 font format and the technical 


information available on TrueType, 
it's hard for users to see where either 
font design has a significant advantage 
over the other. Both use a set of points 
to describe the outline of a character. 
Both use “hints” (instructions that 
make characters look good, particu- 
larly at low resolution, such as on a 
monitor or impact printer), although 
they take different approaches. One 
apparent difference is that a portion of 
the TrueType hinting mechanism is 
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TruelImage, Microsoft's page- 
description language that will 
include TrueType outline fonts, 
will first materialize in Apple laser 
printers. But Microsoft officials 
won't say exactly when. Even 
though the party line is “1990,” 
one official told us that it could 
easily be 1991 before TrueImage 
printers are available. Microsoft 
says that the TrueImage PostScript 
interpreter will be available “this 
year.” It's based on the PostScript 
clone that Microsoft got when it 
acquired Bauer last year. If you 
want TrueType in your current 
LaserWriter, you'll be able to 
download it, according to Micro- 
soft vice president Steve Ballmer. 


IBM announced at Seybold 
Seminars '90 that it will support 
the Adobe PostScript font 
format on its operating systems 
that comply with the Systems 
Application Architecture: OS/2, 
OS/400, MVS, and VM. The 
company said that it based its 
decision “on a review of customer 
requirements and preferences." 
Having developed a tendency to 
bet on several horses, IBM said 
that it would also offer TrueType 
for OS/2. An Adobe representative 
at Seybold said that IBM's com- 
mitment to PostScript and Adobe 
font formats “‘is the clincher.” 


Albert Wong, the man who put 
the "A" in AST Research, is back 
with a new company that's 
offering memory-expansion 
boards for Compaq Deskpro 
computers. However, Amkly 
Systems (Irvine, CA) plans to 
offer a full-fledged desktop 
computer by the fourth quarter, 
Wong said. “Ме plan to include 
software and an interface that will 
make it easy to get started, things 
like radio buttons in a HyperCard 
stack," said a company official. 
The Amkly computer, according to 
people familiar with the machine, 
will be an EISA-based system. 
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Object-oriented programming 
was a popular topic at the recent 
Software Development 90 con- 
ference, judging by attendance at 
OOP seminars and the number of 
OOP products on display. (We 
saw demonstrations of several 
commercial applications created 
using SmallTalk, Actor, and 
Eiffel, but very few using C+ +.) 
In talking to programmers, one 
theme emerged: Most of them 
want to learn about OOP but 
haven't made the further step of 
using OOP techniques profession- 
ally. There is considerable 
concern about compatibility 
between different object-oriented 
languages and environments. 


Evidence at the Software Devel- 
opment conference is that OS/2 is 
arriving. Most of the major 
compiler manufacturers, with the 
notable exception of Borland, 
now have compilers that produce 
OS/2 code. Watcom, JPI, and 
Lattice all announced new com- 
pilers supporting OS/2. Confer- 
ence sessions and classes cover- 


ing OS/2 programming were also 
mostly sold out. Realia, which 
makes Cobol tools, is planning an 
OS/2 Presentation Manager 
version of its compiler. 


Jensen and Partners Interna- 
tional (Mountain View, CA), best 
known for its TopSpeed program- 
ming tools, plans new Pascal and 
С + + compilers for release this 
summer. TopSpeed Pascal will 
use the same environment as the 
company’s Modula-2 system and 
will be fully ISO-compatible. It 
will have object-oriented exten- 
sions, including multiple inheri- 
tance. JPI will package it with a 
translator facility to make the 
compiler compatible with 
Borland's Turbo Pascal, as well 
as library extensions to provide 
Microsoft compatibility. Other 
libraries will provide a full DOS/ 
BIOS interface, extended graph- 
ics, support for Borland's graphic 
interface (BGI), and a text 
window manager and time-sliced 
scheduler. Details of the C + + 

| compiler were sketchy, but it will 
be in the same mold as other 
TopSpeed compilers. 
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independent of the character's outline, 
and it generally takes more points to 
describe a TrueType character. 
TrueType characters and Type 1 
characters (rendered with Adobe Type 
Manager) look equally nice on the 
screen. 

Microsoft and Apple say that their 
approach is faster at rendering 
characters, and some type designers 
who have been working with True- 
Type support that claim. (In a demo 
given by Microsoft, beta TrueType 
was noticeably faster than Adobe 
Type Manager at putting a PageMaker 
document on the screen.) Regardless, 
neither type of font will be rendered 
often. The computer or printer will 
construct a bit map from the font 
format at the proper resolution and 
then cache it in memory, using these 
bit maps until the memory is required 
for a new typeface or a graphic. A 
small difference in speed between the 
Adobe and TrueType interpreters 
probably won’t amount to much, since 
they won't have to do their jobs 
frequently. This problem might be 
more acute on a computer system 
where the interpreter is displaying 
typefaces on a computer screen, but a 
large RAM font cache can eliminate 
frequent reconstructions of bit maps. 

Microsoft and Apple promised 
originally that their new outline fonts 
would be part of the Mac’s System 7.0 
and OS/2 2.0, both due later this year. 
Microsoft announced recently that 
TrueType will also be part of its 
Windows environment sometime this 
year—not in the “imminently 


coming" version (the legendary 3.0), 
but in what will probably be Windows 
3.1, said Steve Ballmer, Microsoft 
vice president of system software. (“If 
not this year, then next,” he said.) 

Many of the good things that 
Microsoft and Apple claim about 
TrueType are of more benefit to type 
designers than to computer users who 
aren't typographers. They say that 
TrueType fonts are easier to develop; 
it's easier to convert fonts to the 
TrueType format than to Adobe Type 
1 format; and because TrueType is 
similar to a low-level programming 
language, it's more flexible, and hence 
more appropriate for nonroman 
characters (kanji, in particular) than a 
high-level language like Adobe's. In a 
random sampling of people who work 
on PostScript fonts and rasterizers, we 
found many who agreed with the 
claims about TrueType. However, we 
also found many who said that they'll 
stick with the Adobe format because 
it's proven, it's established, and in 
some ways it's better. 

But right now, all we can compare 
is something that exists—Adobe's 
PostScript fonts—against what Apple 
and Microsoft say will exist. What 
Apple and Microsoft have to do is 
deliver something that works—and 
works reliably. Microsoft's Ballmer 
agrees. "The most important thing is 
for us to show this stuff working 
across all the promised platforms,’ he 
said. “That’s the whole point of 
personal computers: Things should 
just work." 

—lom Thompson and D. Barker 


Apple Finally Gives Buyers a One-Year Warranty 


t’s not quite the Berlin Wall 

tumbling down, but for buyers of 
Apple hardware, it's a triumphant 
moment. Responding to the many 
critics of its service policies, Apple 
Computer (Cupertino, CA) has finally 
changed its warranty. The company 
announced that all Apple hardware 
products sold in the U.S. after January 
1, 1990, will be covered by a one-year 
limited warranty. Until now, Apple's 
often-bashed warranty has covered 90 
days. The new limited warranty also 
provides for U.S. customers to have 
service performed anywhere in the 
world. Apple dealers outside the U.S. 
already offer a one-year warranty. 

Customers who bought Apple 


hardware in the U.S. prior to January 
1, 1990, will get six months of 
AppleCare (Apple's program for out- 
of-warranty service) free if they 
contract (between March 19 and May 
31) for six months of service. 

The promotional price for a year of 
AppleCare for a Mac SE (with an 
internal 20-MB hard disk drive) is 
$162; for a Mac IIcx (with an internal 
40-MB hard disk drive and a color 
monitor), the price is $246. Volume 
discounts of up to 25 percent are also 
available, depending on the number of 
Apple products covered. 

Most retailers said that the new 
policy will help sell Apple equipment. 
One dealer said, “I’ve always had to 
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Until now there was only one way 


to integrate 
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While C and Assembler give you power 
to burn, switching back and forth between them 
can leave your brain feeling a little fried. 

All that stopping. And starting. And con- 
stantly retracing your steps. 

Well, relax. Now there's Microsoft® 
QuickAssembler. Available with our clever 
QuickC^Compiler in one location: the first inte- 
grated environment for C and Assembler. 

For the first time, you can save time with 
an integrated editor, compiler, assembler and 
ue. that let you create C programs, mixed 
C and Assembler programs, or Assembler pro- 
grams that stand alone. 

To make sure you feel at home in your 
new environment, we've designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guides you on screen. 


and Assembler. 


Quick Advisor gives you access to information 
on ev BIOS m MS-DOS* ые Andit 
even lets you cut and paste sample programs, 
so you can make both C and СЕЕ 
Assembler subroutines part 
of your routine in no time. E 

For more details on 
the incredible integrated 1" 
power of QuickAssembler fe “ый 
and QuickC Compiler, call = ^ 
(800) 426-9400. If you own а 
QuickC MN version 2.0 already, well tell 
you how to add on QuickAssembler quick. 
And take a load off your mind. 


Microsoft QuickC Compr | 


Making it all make sense: 


Customers inside the 50 United States, call (800) 426-9400. In Canada, call (416)673-7638. Outside the U.S. and Canada call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the 
Mi e meet m. 
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PostScript laser printers | | 
used to be expensive e and 
shared by the entire oftice. 


Until now. 


microLaser from Texas Instruments: 
the affordable PostScript printer 
you can call your own. 


Finally, for less than $3,000, you 
can have a PostScript laser printer 
right at your desk. TI introduces its 
new microLaser, with the features 
you want — now and in the future. 
Small size. Lots of value. 

At only 13.4 inches wide and 14.2 
inches deep, microLaser may be 
the small kid on the block, but it 
packs plenty of punch. This printer 
takes full advantage of the advanced 


software that runs on your PC. 

That's because it uses the Adobe® 
PostScript printer language and is 
compatible with the HP LaserJet? 
Series II — allowing you to switch 


between them easily. With that 
kind of flexibility, the six-page- 
per-minute microLaser is ideal for 
word processing, spreadsheet and 
desktop publishing applications. 
Because microLaser features 
the PostScript language, you can 
print fonts in a variety of type styles 
and sizes. Plus, you can print them 
tall-ways, long-ways, all kinds of 
ways. You can even print complex 


pages of integrated text and 


graphics. 
Capabilities that 


grow as your needs 


grow. 

One of the best things 
about microLaser is that 
you only buy what you 
need. So if you're not 
ready for PostScript lan- 
guage, you can buy the 
standard microLaser for 
less than $2,000 and add 
PostScript software and 
other powerful features 
later. 

You can upgrade 
microLaser without tools 
or technicians by simply adding 
upgrade boards. These boards in- 
clude up to four 1Mb increments 
of memory, serial and AppleTalk? 


interfaces and a PostScript interpreter. 


wy 


EXAS 
INSTRUMENTS 


All you have to do to get additional 
fonts or emulations is plug optional 
microCartridges into two credit 
card-size slots. 

Superior paper handling. 
Part of what makes microLaser a 
truly personal desktop laser printer 
that takes up so little room is its 
paper drawer, which slides inside. 
Because microLaser holds 250 
sheets standard (it holds 500 when 
you add an optional paper drawer), 
you spend less time refilling paper 
and more time creating superb- 
looking documents. 

The printer also handles a 
variety of paper sizes and types — 
from letter, legal and executive to 
transparencies, labels and enve- 
lopes. For those times when you're 
facing a large mail merge task, just 
plug in an optional envelope feeder 
to easily alternate between letters 
and envelopes. 

Your own PostScript printer 
is a call away. 

To find out more about how you 
can have affordable PostScript 
printing right at your own desk, call 


TI today. 1-800-527-3500. 


Standard microLaser is HP Газете llcompatible, prints six pages per minute and comes with .5 Mb of RAM. microLaser PS has the same features as the standard microLasex plus an Adobe PostScript interpreter with 35 typefaces and an extra 


1 Mb of RAM. 


61990TI 
66053 


microl aser is a trademark of Texas Instruments Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Inc. LaserJet is a registered trademark of Hewler Packard, Inc. 
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Claris (Santa Clara, CA) has 
acquired from Red Brick Systems 
a query technology that’s sup- 
posed to make it easier for 
Macintosh users to access data 
from large corporate databases. 
The Executive Query Tool lets 
Mac users log onto relational 
databases using the standard Mac 
interface and download data 
without having to learn the SQL 
programming language. When a 
user on a client-server network 
makes a query, EQT generates the 
| SQL code, which then queries the 
database. Claris plans to develop 
a new application based on EQT 
by the end of this year. EQT runs 
on top of standard server-access 
protocols like Apple’s CL/1, OCI 
from Oracle, and DB-Lib from 

| Sybase, which will allow for 
access to most corporate data- 
bases, Claris claims. 


IBM’s new RISC System/6000 
appears to be attracting significant 
support from Unix software 
vendors. Over 70 software com- 
panies exhibited products at 


IBM’s San Francisco rollout of 
the new machines. While most of 
the demonstrated applications 
were for scientists and engineers, 
there were also database applica- 
tions from Oracle, Ingres, and 
Informix, as well as financial and 
business management software. 
The programs shown were 
running under a prerelease 
version of AIX 3. Most used the 
X Window System and some of 
the preliminary graphics objects 
supplied in OSF/Motif. According 
to a list from IBM, about 200 
companies say they'll be bringing 
their programs to the RS/6000. 


The new CD-ROM presentation 
of Mozart's The Magic Flute, 
from Warner New Media (Bur- 
bank, CA), couples more than 
7000 screens of information with 
143 minutes of digital music. A 
HyperCard stack supplies 
extensive annotation, commen- 
tary, musical examples, extra 
narration, and excerpts from other 
recordings, as well as a full index. 
| The three-disk set will sell for a 
suggested $66. You need a 1-MB 
Mac and Apple CD-ROM drive. 
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very carefully explain Apple’s 
warranty terms to customers, but not 
until they have already decided on 
Apple equipment. If I do it sooner, 
they ask why it isn’t longer than 90 
days. But I must say that the 90-day 
warranty has always been a great 
reason to then sell AppleCare.” 

The warranty was just one item of 


good news for users. Apple cut 
suggested retail prices of the Mac SE 
and SE/30 by as much as 17 percent 
and similarly shaved prices of the 
LaserWriter IINT and IINTX. And as 
of March 1, the price of Apple's CD 
SC CD-ROM player is $899, 25 
percent less than it used to be. 

—Larry Loeb 


Tools Will Give Windows a Role in Multimedia 


f multimedia computing were a 
Hollywood movie, the Macintosh 
and the Amiga would be the stars, the 

De Niro and Streep. The IBM PC 
compatible would be the executive 
producer, running spreadsheets and 
taking care of unglamorous business 
chores. 

But PC compatibles could grab a 
piece of the multimedia limelight this 
year, if developers come through with 
graphics, video, and audio tools for 
Microsoft Windows. Microsoft and 
other software vendors have now 
pledged to develop Windows-based 
tools for putting together multimedia 
presentations. These tools would be 
for recording, encoding, and editing 
audio; scanning, drawing, painting, 
and manipulating photos and graphics; 
capturing, editing, and digitizing 
motion video and animation; and 
editing and indexing text. Some of 
these packages are already working 
with the Mac, which suggests com- 
patibility between Mac and Windows 
applications. 

Microsoft has licensed Macro- 
Mind's multimedia playback software, 
Director, for use in a future version of 


Windows. Director 2.0 produces 
animation sequences for the Mac II in 
full color and with sound. The new 
Windows version (whose release date 
has not yet been announced) will be 
able to play back multimedia presenta- 
tions prepared on the Macintosh. The 
same Macintosh files can be played 
through Windows, the companies said. 
(They recently demonstrated an IBM 
PC and Mac side by side playing 
Director 2.0 presentations.) Macro- 
Mind and Microsoft have agreed to 
explore additional cooperative efforts 
in related areas, including OS/2-based 
versions of animation run-time 
software. 

“For multimedia to really take off, 
the industry needs a rich set of 
software tools from vendors across a 
wide range of disciplines,” said 
Microsoft chairman Bill Gates. 

Among the companies that are 
pledging to ship such tools for 
Windows-based applications by the 
end of this year are Asymetrix, Auto- 
desk, Corel Systems, Electronic Arts, 
Farallon Computing, Zsoft, Meridian 
Data, and Micrografx. 

— David Reed 


Will This Be The Year of the Wireless LAN? 


W e’ve been hearing for years about 
“The Year of the LAN.” But at the 
recent ComNet show in Washington, 
D.C., people were talking instead about 
“The Year of the Wireless LAN.” For 
users who don’t need the high data rates 
offered by digital land lines or who want 
to avoid the hassles of cabling, several 
companies are, or soon will be, offering 
systems for wireless communications. 
Each uses spread-spectrum technology, 
which employs high-frequency radio 
signals to link computers. This approach 
allows signals in a narrow frequency 
band to be spread and transmitted over a 
broad range of frequencies with lower 


energy content, thus minimizing noise 
and interference with other radio de- 
vices. The signal is then collapsed back 
to its original narrow frequency band at 
the receiving end of the transmission. 

O’Neill Communications (Prince- 
ton, NJ) was one of the first to take 
this approach, with its LAWN (Local 
Area Wireless Network), a proprietary 
LAN that uses small transceivers to 
connect as many as 20 personal 
computers in a workgroup. 

Ferranti Datacom (Sunnyvale, CA) 
plans to soon release the RM38, a 
$3450 radio modem designed for 
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Shifting the Balance Of Power in Database "FR. d 


There's a new leader in the relational database manage- 
ment world. Its name is FoxPro. d 


FoxPro is the first and only microcomputer database \ 
management system that combines astonishing per- 
formance with a sleek interface of amazing power and 
beauty. 4 


B FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 


= FoxPro is so easy to learn and use, even beginners i 
can become productive immediately; yet it’s powerful 3 
and sophisticated enough to satisfy the needs of the most demanding 
developers and power-users. 


= FoxPro gives you choices instead of limits: use a mouse ог а 
keyboard; type commands or use the object-oriented interface; run in 
one window, or hundreds. 


m FoxPro is so efficient, it runs in a 512K PC-XT, yet it's able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even need 
a graphics card or special windowing software. 


Size Last Modified it? 


Nothing is Faster 


Fox Software products are famous for their 
unmatched execution speed. FoxPro extends that 
tradition. 


FoxPro is up to eight times faster than dBASE IV— 
more than J5 times faster than dBASE III PLUS! 


And that blazing speed translates into unprecedented 
power. Now you can efficiently process gigantic 
databases with hundreds of thousands—even 
millions —of records. 


Protecting Your Investment 


With FoxPro, your existing FoxBASE+ or dBASE ПІ PLUS pro- 
grams will run perfectly—first time, every time, no excuses. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn’t 
stop there. It has over 140 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions you won’t find in FoxBASE+. 


Best of all, FoxPro opens up whole new worlds for your applications 
by letting you move them onto a variety of different platforms. 


The Tradition Continues 


Fox Software is committed to 
excellence — our products prove it. 


We’ ve been producing superb database 
management software since 1983. And 
our products for both the PC and the 
Macintosh continue to win awards 
worldwide. 


We' ve taken everything we know about 
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one remarkable product — FoxPro. 


FREE Demo Disk 


Shift the balance of power in your favor 
by trying FoxPro for yourself. 


| 

| 

| 

| 

| 

| 

| Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. See for yourself: 
Nothing Runs Like The Fox. 


FoxBASE Users: 
Call About Our Liberal 


Upgrade Offer! 


| System Requirements: FoxPro operates in 
| 5I2K RAM (640K recommended) with MS/PC- 
DOS 2.0 or greater and ап 8086/8088, 80286 
or 80386 microprocessor. For optimum per- 
E formauce, FoxPro takes complete advantage of 
any available. EMS (expanded memory) or à 

math coprocessor. 
Trademark/Owner: FoxPro, FaxBASE+/Fox 
Software; dBASE HI PLUS, dBASE IV/ 
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| Nothing Runs Like The Fox. 
Fox Software. Inc. (419) 874-0162 


134 W. South Boundary БАХ: (419) 874-8678 
` Telex: 6503040827 FOX 


Perrysburg. Оца: 4335 L^ 
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NANOBYTES 


The 17-member Coordinating 
Committee for Multilateral Export 
| Controls (COCOM) has agreed to 
reduce restrictions on high- 
technology exports to the 
Eastern Bloc countries under- 
going political change—Czecho- 
slovakia, Hungary, and Poland— 
but not to the Soviet Union. “Їп 
the American view, there's still a 
qualitative difference in the 
security situation between the 
Soviet Union and Eastern 
Europe,’ a senior administration 
official said. 


Caere Corp. (Los Gatos, CA) 
claims that it has the fastest 
optical page-reading system on 
the market. The new Parallel 
Reader can process and recognize 
characters at a top speed of 700 
characters per second, or 2500 
words per minute, the company 
says. The $10,995 system's fast 
throughput is due mostly to its 
processing power and the way it 
handles pages. The box itself 
contains a 386SX CPU and four 
additional processor boards, each 
one holding a Motorola 68020 
and 2 MB of RAM. Each 68020 
board takes a page as it's scanned 
in and reads and processes the 
text. Other multiprocessor OCR 
systems assign different jobs to 
each processor and basically pass 
a page from one processor to the 
next, whereas Caere has all four 
boards work on different pages at 
the same time, said product 
support supervisor Dusty Perry- 
man. The Parallel Reader comes 
with a 40-MB hard disk drive, a 
VGA display adapter, 1 MB of 
RAM, a 54-inch floppy disk 
drive, MS-DOS 4.1, and Win- 
dows 2.3; no keyboard, monitor, 
or mouse is included. 


Tandy (Fort Worth, TX) has 
slashed the price of its low-end 
IBM-compatible 1000H X 
personal computer from $699 to 
$299. Introduced in 1987 as a 
home or school PC, the 1000HX 
comes with MS-DOS 2.11 and 
Tandy's DeskMate user interface 
in ROM. The computer supports 
an external 5'4-inch floppy disk 
drive (not included) and comes 
with Personal DeskMate 2. 
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situations in which the computer is 
literally moving while you use it (e.g., 
testing motor vehicles). The RM38 
offers synchronous or asynchronous 
communications at up to 9600 bps. 
The 1-watt transceiver has a range of 
up to 10 miles, the company says. 
Telesystems (Don Mills, Ontario, 
Canada) has taken a different ap- 
proach than O'Neill: The Arlan 400 
PC LAN uses transceivers that mount 
inside the computer (on an XT-bus 
board) and run a full version of 
Novell's NetWare. The data rate of the 
Arlan 400 is 230,000 bps— nearly 24 
times the LAWN's 9600-bps speed— 
but the cards are also much more 
expensive ($1500 versus $495 per 
node). Telesystems president Wence 
Zenko says that his company is aiming 
for users who want to extend existing 
wired LANs between buildings. The 
radios have a range of 500 feet indoors 
and up to 6 miles outdoors across 
unobstructed space, Telesystems says. 
Agilis (Mountain View, CA), 
maker of the eponymous “hand-held” 


workstation, is selling its radio 
technology by the slice. The 
company's new 21CSP module 
($2495) plugs into the Agilis computer 
and lets it act as a mobile workstation 
linked to an Ethernet LAN, with a data 
transfer speed of 230,000 bps. Each 
radio has a range of 1 kilometer 
outdoors and 100 meters indoors, 
Agilis says. The main bus on the 
Agilis works at an Ethernet speed of 
10 Mbps. The transceiver connects 
directly to the Ethernet bus and 
converts the data rate to 236,000 bps 
for wireless transmission. 

Agilis plans to offer its technology 
for other communications protocols, a 
company official said. The company 
recently showed us a prototype with a 
Local Talk port on a 3- by 5-inch 
board. As it so happens, the 
transceiver's data transfer rate of 
236,000 bps coincides with the 
transmission speed of the LocalTalk 
protocol used on Macintosh-based 
AppleShare and TOPS networks. 

— Nick Baran and Andy Reinhardt 


Mac OS to Get Print-to-Video Capabilities 


y the end of the year, the 

Mac OS will incorporate video 
output capability, including the ability 
to print a file to videotape. Apple 
Computer is working with Sony to 
enable the Mac to write to videotape 
on Sony video machines that have 
serial control ports, according to Tyler 
Peppel, manager of Media Integration 
at Apple. Some of these videotape 
machines (VHS and 8-mm) retail for 
as little as $300. 

Apple wants to integrate sound and 
video manipulation in the Mac OS so 
that all Mac programs can take 
advantage of such multimedia 


capabilities, Peppel said at a recent 
conference on CD-ROM. Using a 
prototype of Mac System software, he 
was able to move a videotaped 
sequence to a single slide (created 
with the Power Point presentation 
program); when he clicked on a video 
display icon, the slide show ran with 
full animation and digital sound. 

It would be as simple to write to 
videotape as to print to any other 
device, Peppel said. First you would 
select the videotape icon from the 
Chooser and then pick NTSC or PAL 
output and print. 

—David Reed 


ISDN Puzzle Pieces Slowly Falling into Place 


keptics are still willing to take 

bets: Which will come first— 
ISDN or human colonies on Mars? 
But some observers of the communi- 
cations industry now say that the 
Integrated Services Digital Network— 
which promises high-speed voice and 
data (including video) transmission 
over a regular phone line—is finally 
"a reality" due to several important 
developments in the last few months. 

Most significant, they say, is that 


vendors and standardization groups 
have finally agreed on the Signal 
System 7 (SS7) standard for connect- 
ing islands of ISDN service to one 
another through conventional tele- 
phone switches. This will allow phone 
companies to connect the small 
pockets of ISDN service in cities such 
as Fresno and Chicago to one another, 
even though ISDN itself is not yet 
operating nationwide. 

continued 


NOW YOUR SOFTWARE 
CAN TEST ITSELF. 


| our customers expect software that works. 
All the time. The key to software quality is 

| exhaustive testing. It’s also an engineer’s 
worst nightmare. But it doesn’t have to be. 
Because now you can automate your soft- 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft- 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it’s non-intrusive, software behavior is tested with- 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc- 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 


Circle 21 on Reader Service Card 


In Europe, contact: 
Elverex Limited, Enterprise House 

A Division of CADRE Technologies Plassey Technology Park, Limerick, Ireland 
Phone: 061-338177 


Saratoga Office Center QA Training Limited, Cecily Hill Castle 
12950 Sar atoga Avenue Cirencester, Gloucestershire, GL7 2EF, England 
Saratoga, California 95070 Phone: (0285) 5888 


Ask any PC enthusiast 
and they'll tell you that the 
Microsoft Mouse is one very 
hot number. 

Its nose is low and omi- 
nous. Its midsection rises up 
gracefully, connected by a 
smooth set of curves that flows across stop with looks. 


the entire body, creating a beautiful, Take a peek underneath the 

sculpted look. Mouse and you'll find the tracking ball 
It’s hard to believe this incredible infront, for better pointing accuracy. 

form actually has a function. With the new, expanded control 
at it does. panel there are hundreds of choices for 


atented design is made to fıt sensitivity, pace and acceleration. Put-‏ اسل 
the human hand. Making it easiertoma- ing youintotal control of the cursor's on-‏ 
neuver. And noticeably more comforta- screen behavior. From meticulously slow‏ 
ble. All of this advanced thinking didn’t right on up to warp speed.‏ 


For more information inside the 50 United States, call (800) 541-1261, Dept, K83. In Canada, call (416) 673-7638. Outside the U.S and Canada, call (206) 882-8661.© Copyright 1990 Microsoft Corporation. All rights rese: 
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ticated applications. 
You'll even be in 
control of what type of 
ê software you can add. 
Choose either Microsoft 
Windows version 3.0 or 
Microsoft Paintbrush. 
And, with the resolution comin To get more information about 
in at a mind-reading 400 points per inch, the Mouse, or if you'd like to take a com- 
cornering, stopping and starting are sec- plete and thorough test drive, see your 


ond nature. local Microsoft dealer. 

What it means is you can race One spin through your favorite 
through even the most complicated soft- program and you'll realize there’s noth- 
ware programs without hesitation. ing else like it. 

Combine all of this with the fact - 
there's 05/2 support in the driver, and AN. 
your Mouse is ready for today's sophis- Making it all make sense 


icrosoft and the Microsoft logo are registered trademarks and Windows, Paintbrush and Making it all make sense are trademarks of Microsoft Corporation. The Microsoft Mouse design ts patented. (Patent nos. 302,426) 
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Texas Instruments (Dallas) cut 
the price of its TravelMate 
LT286 laptop computer. The 
Model 25, which comes with a 
VGA screen and a 20-MB hard 
disk drive, now costs $4599 
instead of $4999. And the Model 
45, which has a 40-MB hard disk 
drive, now costs $4999 instead of 
$5599. 


If you buy seven of HP’s top-line 
personal computers (386SX-, 
386-, or 1486-based Vectras), the 
company will throw in a LaserJet 

III for free. That's a $2395 value. 
| Buy five, and HP throws in a 
LaserJet IIP. Buy three, and you 
get a free DeskJet Plus. 


Irwin (Ann Arbor, MI) has 
knocked $400 off the price of its 
tape backup system for the 
Macintosh. The Model 5040, 
which is capable of storing 40 
MB on a cartridge, is now $995. 
The Model 5080, which can back 
up 80 MB on a tape, is now 
$1295. Irwin recently started 
offering new tapes that will let 
both drives store an extra 20 MB 
per cartridge. 


Advanced Micro Devices 
(Sunnyvale, CA) is reducing the 
price of the 16-MHz version of 
its 286 microprocessor by 30 
percent. AMD says that demand 
for its 286 chips increased by 100 
percent in the past year. The new 
price: $26 per chip in quantities of 
1000, down from $37. 


Cyrix (Richardson, TX) is now 
offering higher education a 
discount on its FasMath 
coprocessor, which is compatible 
with Intel's 80387. The new 
program lets a teacher buy two of 
the chips at half the normal price. 
The 16-MHz version normally 
sells for $570, the 20-MHz for 
$647, the 25-MHz for $814, and 
the 33-MHz for $994. 


Astute observers noticed a bunch 
of ersatz reporters representing 
‘Computer Publicity News" at 
IBM's RS/6000 rollout. They 
were, in fact, public relations 
employees from workstation 
maker Sun Microsystems. 
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Another major development is a 
final agreement on the so-called U- 
interface that governs the two-wire 
connections linking customer premises 
to local telephone lines. With these 
two pieces of the puzzle in place, 
ISDN is now standardized enough for 
large-scale implementation. One 
ISDN insider says that installation of 


large digital switches is proceeding 
faster than expected. 

One thing holding back ISDN is 
the installation of fiber-optic cables all 
the way to the “local loop," or 
individual user site. Replacing existing 
copper wiring around the U.S. is 
expected to take another 5 to 10 years. 

—Andy Reinhardt 


IBM Promises Interoperability Between SAA, AIX 


Ithough IBM has been heavily 

promoting its “seriousness” 
about Unix, manifested by its new 
RISC workstations and new version of 
AIX (IBM’s rendition of Unix), 
there’s a gap between IBM’s Unix and 
its other operating systems. Those 
other operating systems—MVS, VM, 
OS/400, and OS/2—all comply with 
IBM’s Systems Application Architec- 
ture. SAA is a set of guidelines for 
consistent interface and software 
development characteristics, designed 
to let SAA-based applications commu- 
nicate and share data transparently. 

The environments offered for the 
new RISC System/6000—AIX, OSF/ 
Motif, AIX/Windows, and NextStep— 
do not conform to SAA. 

IBM sees SAA as its main soft- 
ware architecture for its business 
customers, and AIX as the platform 
for its scientific and technical custom- 


ers. In other words, IBM expects that 
banks, insurance companies, account- 
ing firms, and financial institutions 
will use mainly PS/2s, AS/400s, and 
mainframes, running OS/2, OS/400, or 
MVS and VM. Engineers, financial 
and statistical analysts, and govern- 
ment contractors will use mainly 
IBM’s new workstations running AIX. 

But rather than have those two 
classes of users isolated from each 
other, IBM officials say that they hope 
to alleviate the incompatibility 
between AIX and SAA by providing 
"interoperability" capabilities. Those 
capabilities will include support for 
sharing files and databases, common 
programming languages, network 
management, E-mail exchange, and 
support for the X Window System and 
Presentation Manager on both SAA 
and AIX platforms. 

—Nick Baran 


Imagine Buying an i486 for 35 Cents 


y the year 2000, manufacturing 

semiconductors will have become 
so inexpensive that chips as complex 
as the i486 will cost about 35 cents 
(currently about $800), and memory 
chips with 1-MB capacity will sell for 
a dollar, predicts one industry watcher. 
Andy Rappaport, president of the 
Technology Research Group (Boston), 
said at the IEEE Compcon Spring '90 
conference that if historic and current 
trends continue, the cost of making 


semiconductors will be minimal, and 
consumers as well as designers will 
benefit. Many electronic goods will 
become dramatically more powerful, 
Rappaport said, to the point that the 
“16-МВ, 15-MIPS microwave oven" 
is a serious proposition. The cost of 
the semiconductors in a workstation 
capable of 30-MIPS operation will 
drop below $100 by the year 2000, he 
predicted. 

— Owen Linderholm 


PLUG US INTO YOUR NETWORK and let us know what's going on. If you, 
your company, or your research group is working on a new technology or 
developing products that will significantly affect microcomputers and the way 
people work with them, wed like to hear about it. Phone the BYTE news 
department at (603) 924-9281. Or send a fax to (603) 924-2550. Or write to us 
at One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to 
“‘microbytes’’ on BIX or to ''BYTE'' on MCI Mail. An electronic version of 
Microbytes, offering a wider variety of computer-related news on a daily basis, 


is available on BIX. 
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386AE FILE SERVER 


How to plan your LAN. 


You'll need a pencil. 


That's to write down the telephone number 
on the bottom of this page. Which will con- 
nect you with Samsung's nationwide network 
of resellers. And the Samsung/Novell co- 
labeled line of LAN hardware. 


With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 


And you can plan on 100 percent compat- 
ibility with all versions of Novell's NetWare? 
because Samsung's LAN hardware was co- 
designed by Novell. 


THE TESTING WENT IN 

BEFORE THE LABEL WENT ON. 

Samsung's 386AE and PCterminal/286 have 
been tested exhaustively and certified by 
Novell for compatibility with all popular net- 
working products. In fact, Samsung's 386AE 


is one of 3 fileservers certified by Novell to 
run NetWare 386. 


Novell's engineers successfully tested 
the PCterminal/286 in 1200 network 
configurations...with 50 units running at once! 
No other computer manufacturer can make 
that claim. 


The 386AE and PCterminal/286. More than affordable. 


NETWORKING VS. NOTWORKING. 


What's the difference? Take our 386AE 
Fileserver. It includes Novell's Advanced 
BIOS and 8 expansion slots to accommodate 
multiple network interface cards and disk 
controllers. Plus an oversize power supply 
for driving dual high capacity hard disks and 
tape backup system. Plus 4 megabytes of 
memory for disk caching. 


Then there's Samsung's PCterminal/286 
Diskless Workstation with a built-in Ethernet 
interface and Remote Boot EPROM. 


And not to be overlooked is our 16-bit 
SE2100 Ethernet Interface Card which pro- 
vides up to twice the throughput for the price 
of an &bit card. 


CALL TODAY. 
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The ASCII Controversy 

Rip Collins’ evaluation of ASCII (Stop 
Bit, January) is essentially correct. I 
never could comprehend the wisdom 
with which the punctuation and other 
symbols were arranged. The ASCII defi- 
nitions with values greater than 127 seem 
tacked onto the end of the set as if by 
afterthought. 

That's where my agreement ends. I 
don't understand how ASCII caused the 
divergence of compound delimiters in 
Ada, BASIC, and C. I agree that ASCII 
had something to do with the problem in 
not providing symbols such as * not equal 
to," forcing the framers of those lan- 
guages to create their own. But I disagree 
that it forced everyone to produce differ- 
ent *not equal to" symbols. The choice 
seems arbitrary, depending on the fram- 
ers' idea of what a comment or other 
symbol should intuitively look like. 

Second, BASIC does not call text after 
a REM or an apostrophe "remarks" be- 
cause comments are delimited by /* in C. 
BASIC was calling them remarks long 
before C existed. The issue is irrelevant 
to ASCII, anyway. 

Third, programs do not “collapse 
under their own weight" on the basis of 
the order in which the language places 
the alphabet, digits, and other symbols. 
Well-written programs in those lan- 
guages either use the order and layout of 
the character set and other system attri- 
butes to best advantage or find ways to 
circumvent the problems that those fac- 
tors present. 

Sure, ASCII order leaves something to 
be desired in some cases. Reordering the 
numerals and letters to facilitate charac- 
ter-to-hexadecimal conversion would be 
helpful in my line of work. However, 
pointing the finger at ASCII to such a de- 
gree seems unjustified. 

Daniel M. Daly 
Mishawaka, IN 


Sorting the interpretations of unrelated 
terms would not be the phenomenal un- 
dertaking that the ASCII standard man- 
dates were it not for the developers who 
promote "information interchange" as a 
sanctioned poetic license. Any Joe Blow 
who cares if “zany” precedes “aard- 
vark” has never considered the compu- 
tational poise that the ASCII standard 
provides in linking database, word pro- 
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cessing, and spreadsheet functions with 
relative invisibility. 

H. de Witt Robinson 

Wilmington, DE 


Apple Talks on AppleTalk 

At Apple, we were pleased to read Mark 
L. Van Name and Bill Catchings' fine ar- 
ticle entitled “AppleTalk Phase 2 and 
You" (January). Thanks. 

Let me make one correction and pro- 
vide clarification. The authors have 
equated an AppleTalk Phase 1 zone with 
a single network segment, and hence as- 
sert that zones are limited to 254 devices. 
This has never been the case. An Apple- 
Talk zone is an arbitrary collection of 
network segments in an AppleTalk inter- 
network; although each segment is 
limited to 254 devices, a zone has no 
such limit. AppleTalk Phase 2 goes fur- 
ther. It allows any device on a given seg- 
ment to choose the zone to which it wish- 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 


One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 


es to belong. The network administrator 
can establish the list of zones from which 
the devices on a particular segment are 
allowed to make this decision. 

On the subject of LocalTalk, it is clear 
that the authors have not examined the 
issue from the point of view of a custom- 
er's pocketbook. They say Apple has rel- 
egated LocalTalk to the low end. I sug- 
gest they avoid the potentially pejorative 
association of “low” and view the facts. 

LocalTalk was conceived as and con- 
tinues to be the lowest-cost LAN option 
today. We at Apple were not interested in 
engaging in "LAN locker room" con- 
tests (“my network goes further and 
faster"). Our interest was simply to 
allow the customer a penalty-free choice 
between LAN technologies at various 
price and performance points. Local- 
Talk has filled a real need. 

As for a faster LocalTalk network, the 
question is whether it is worth creating 
yet another option; the customers' vote 
on FlashTalk will help answer that. By 
the way, it is not the "only option," as 
you style it. Don't forget good old Ether- 
net and now also Token Ring. 

The authors mention that now, with 
the TokenTalk NB product, more than 
one protocol stack can be run simulta- 
neously. This is not something new in the 
AppleTalk system. The same has been 
true of LocalTalk and EtherTalk/Ether- 
net, as users of Apple's MacTCP and 
many other stacks will attest. 

Gursharan Sidhu 

Technical Director 

Network Systems Development 
Apple Computer, Inc. 
Cupertino, CA 


Thank you for your correction about 
zones. We differ, however, on your sec- 
ond major point; we regularly consider 
networking issues "from the point of view 
ofa customer 's pocketbook.” We stand by 
our statement that Apple has relegated 
LocalTalk to the low end, with all its good 
(low-cost) and bad (low-performance) 
implications. For only a few extra dollars 
per Mac, Apple could easily increase the 
LocalTalk performance of at least the 
newer Macs to match that of FlashTalk, 
but to date Apple has chosen not to do so. 
We admire Apple's low-hassle, built-in 
networking support, but we still think 
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«T ts a jungle in there,” said the pro- 
grammer looking at the code for the 
user interface of an application. "Every year 
it gets worse." 

Don't despair. Finally, there is a way out. 
Vermont Views" 2.0. 


From Complexity to Simplicity 

Vermont Views 2.0 replaces the complexi- 
ties of interface coding with the simplicity of 
the Vermont Views Designer. This powerful 
interactive forms designer works in concert 
with our comprehensive library of over 550 
functions to make interface development 
and management quicker and easier than 
ever before. 


Development Will Never Be 


the Same Again 


With the Vermont Views Designer you will 
quickly create operational prototypes of an 
application interface —and enjoy doing it! 
Because design is fast and visual, you will 
involve your clients actively from the begin- 
ning. Last-minute change requests will be 
accepted without battles or escalating costs. 

No "ue will you throw away months of 
prototype code— 
| the prototype will 
| become the imple- 
эрий mentation. And, 

integration and final 
gih go faster, because all Designer objects 
are tested for validity as they are created. 


Code-dweller emerges from the jungle 


No More Maintenance Blues 


Software maintenance typically accounts 
for over 50 percent of total lifecycle pro- 
gramming effort — and a higher percentage 
of headaches. With the Vermont Views 
Designer, you will always be able to revise the 
interface quickly and easily, seeing the 
changes as you make them. 


The Vermont Views 
Difference 


Screen generators for 
most C libraries require you 
to modify generated source 
code to create fully func- 
tional lorms — after which 
you can no longer use the 
screen generator. Not so with the Vermont 
Views Designer. Designer forms and menus 
can incorporate any of the special capabili- 
ties of Vermont Views—such as nested 
menus, scroll bars, tickertape fields, scroll- 
able form regions, choice lists, and memo 
fields — and still be revised interactively. 


Message from the Jungle 

"Ata recent field staff meeting, we were able to get 
a consensus on what forms should looh like by 
using the Designer on a big screen TV. Changes 
can be posted real-time, and a functioning proto- 
type results from the exercise. The form designer 
is GREAT." 

— Randy Jones, Beta Tester 


Circle 288 on Reader Service Card 


Globally Applicable 


Use Vermont Views with any database or 
file manager with a C-language interface, 
such as Oracle, Informix, dBase, Clipper, 
dbVista, Btrieve, and C-tree. Maintain the 
same interface with the same source code 
under DOS, OS/2, UNIX, XENIX, and VMS. 
Create interfaces for any 
roman-based language. 
Truly a global solution for 
your interface needs. 


100% No-Risk 
Guarantee 


We believe in our pro- 
duct. Try Vermont Views 
for as long as you want. 
No limits. If not fully satisfied, return for a full 
refund. 


Free Test Drive 


Call now for a free DOS working copy of | 
the Designer, lacking only the ability to 
save forms. Get out of that jungle! 


Call 800-848-1248 


Fax 802-848-3502 


Pinnacle Meadows, Richford, VT 05476 
Phone: 802-848-7731 Telex: 510-601-4160 
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that LocalTalk is slower than desirable. 

You also quote our comment on Flash- 
Talk as the “only option" out of context; 
it was, at the time we wrote that column, 
the only option that gave you higher per- 
formance over LocalTalk cabling. (Day- 
naTalk has since joined the fray.) Obvi- 
ously, as the rest of our column dealt with 
them, we did not “forget good old Ether- 
net and now also Token Ring.” 

Finally, our statement that "More than 
one protocol stack can run on a single To- 
kenTalk NB card simultaneously" does 
not imply that this ability is new to Apple 
networking; we were simply explaining 
how the TokenTalk NB card works. 

We're glad to find Apple reading Net- 
Works, and we plan to cover more Mac 
networking issues in the future. 

—Mark L. Van Name and Bill Catchings 


DEC's Many Operating Systems 
The assault from below has not forced 
Digital Equipment Corp. to abandon its 
"one architecture, one operating Sys- 
tem" philosophy (“Computing with 
Light," January). DEC never had such a 
philosophy. It is conceivable that DEC 
management was sincere when it coined 
that slogan, but, if so, it never followed 
through. Even on the VA X, “one operat- 
ing system" didn't last long. Ultrix is 
about as far from V MS as you can get. 
Even within the DEC proprietary 
world, there was never a single architec- 
ture. The PDP-11 is still with us, and 
DEC sold a lot of them as Pro 350 and 
Pro 380. personal computers. The DEC- 
mate is a PDP-8, about as different from 
a VAX as is possible. 
Seymour J. Metz 
Annandale, VA 


Uh-Oh, Call the Lawyers 
Howard Eglowstein was absolutely cor- 
rect in his response to Richard Levey's 
concerns about his hard disk drive write- 
protection modification (Ask BYTE, 
January). Not only is there no reason for 
concern over data errors or invalidating 
warranties, but hardware write-protec- 
tion is the only “foolproof” way to pro- 

tect a file on a PC hard disk. 
I know that Eglowstein's modification 
"works well, because I developed the 
same one four years ago and was issued a 
U.S. patent for it two years ago. Several 
hundred have been sold under the name 
Disk Defender, and customers have re- 
ported no problems. Great minds think 
alike, but if you want to give credit where 
credit is due, the patent office can docu- 

ment that I got there first. 

Dennis Director 
Evanston, IL 
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Mac Attacked 

MacZealotry strikes again. I hope no one 
followed Don Crabb's advice by pur- 
chasing a Mac Plus with 1 megabyte of 
RAM and then tried to run applications 
under System 6 (Macinations, December 
1989). He must have been kidding! Sys- 
tem 6 itself barely runs in 1 MB. 

He made another misleading state- 
ment: “This minimally acceptable OS/2 
box will cost well over $3500.” I can buy 
a 25-MHz 386 with 4 MB of RAM, a 65- 
MB hard disk drive, and color VGA 
video for under $2500 in any of several 
computer stores in the Seattle area. A 
Mac of similar performance and config- 
uration would cost over twice as much. 
This is the beauty of the competition in 
the IBM PC-compatible marketplace. 

Crabb seems confused about the dif- 
ference between an operating system and 
a graphical user interface. I agree that 
OS/2's GUI, Presentation Manager, is 
not as refined in appearance as that of the 
Mac. However, OS/2 is considerably 
more refined than System 6. 

Much of what Crabb calls refinement 
is merely user preference—he is used to 
the Mac way of doing things. I find some 
aspects of the Mac interface irritating; 
for example, all applications share one 
menu bar, inactive windows go blank, 


and you must hold down the mouse but- 


ton while making a menu selection. 

It is unfortunate that Crabb did not 
perform an unbiased comparison of the 
usefulness of OS/2, System 6, and their 
associated GUIs and applications, rather 
than making vague references about their 
level of **refinement." Such an approach 
would have been much more useful. 

Waid Reynolds 
Seattle, WA 


Third-Party Apollo Vendor 

In “Apollo Shrinks the Workstation 
Price Tag” (January), Ben Smith states 
that all options for the Apollo DN2500 
are available only through Apollo. At 
Digital Micronics, our business and spe- 
cialty is offering innovative solutions and 
options for upgrading Apollo worksta- 
tions, including the DN2500. We offer 
memory boards, SCSI disk drives, tape 

drives, and high-resolution monitors. 
Mark S. Bonney 
Marketing Manager 
Digital Micronics, Inc. 
2131 Las Palmas Dr., Suite F 
Carlsbad, CA 92009 
(619) 931-8554 


Helping Hands Update 
We applaud Wayne Rash’s column enti- 
tled “A Helping Hand" (January). How- 


ever, the robotic arm that he mentioned 
was not designed by Prab; it was de- 
signed and is produced by the UMI 
Group Ltd., UMI-Microbot's parent 
company in the U.K. 

The arm (which is designated by the 
RTX model number) is the most standard 
robotic system used in research by the 
leading medical/rehabilitation institutes. 
While the Prab Command is a sound ge- 
neric approach, many other specific 
needs are being addressed by the medical 
research community, and there are many 
open areas needing work. 

Interested readers can contact George 
Novelli, Managing Director, UMI 
Group Ltd., UMI House 9-15 St. James 
Rd., Surbiton, Surrey, KT6 4QN, U.K. 

G. W. Rhodes 
UMI-Microbot, Inc. 
Sunnyvale, CA 


All OS/2’s Children 

Mark J. Minasi's column on OS/2 multi- 
tasking (OS/2 Notebook, December 
1989) uses the parent/child example to 
demonstrate the effects of delta and class 
on time slicing. This is fine as far as it 
goes, but the child programs fail to take 
advantage of one of the main features of 
OS/2's multitasking abilities—the use of 
shared code. 

As he points out, the only difference 
between Child 1 and Child 2 is that they 
display 1 and 2, respectively, when re- 
porting the number of iterations per- 
formed. So all that is required is a single 
Child program that passes its number as 
a parameter. Because OS/2 does not per- 
mit code segments to be written to, it can 
allow multiple processes to share the 
same in-memory copy of the .EXE file, 
each process having a separate copy of 
the data and stack segments. 

Bryan Ford 
London, U.K. 


The Primes of Our Lives 

For a grizzled veteran of programming, 
it is amusing to see that prime number 
generation still enthuses and apparently 
puzzles younger programmers; one of 
whom, Milton Pope, reported that the 
Sieve of Eratosthenes runs twice as fast if 
you test only the odd numbers for primal- 
ity (Letters, November 1989). 

It is possible to increase the speed and 
reduce the memory requirements still 
further by a simple technique. This is 
based on the observations that the prod- 
uct of the first three primes is 2 X 3 х 5 
— 30, and that all other primes, when di- 
vided by 30, must produce one of the fol- 
lowing eight remainders: 1, 7, 11, 19, 
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“Lortech C++ is one of the best MS-DOS 


products I’ve had the luck to use. I can 
highly recommend Zortech V2.0” 


Scott Robert Ladd — Dr. Dobbs Journal — January 1990 
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Zortech is first again 
with the release of its 
new C+ + V2.0 
Developer's Edition 
featuring the AT&T 
C++ V2.0 
specification. 


New V2.0 features 
like Multiple 
Inheritance and Type 
Safe Linkage make 
this the most 
advanced compiler 
available today. 


You get 1500 pages 
of clear, high 
uality, professional 
ocumentation. 


E 1-800-848-8408 


Zortech C+ + V2.0 
makes it really easy 
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over from most other 
leading C compilers. 


Zortech C+ + V2.0 
Developer's Edition 
comes with a great 
new environment that 
lets m edit, compile 
and debug with ease. 


Zortech present 
another "World's 
First" with ifs new 
C++ Source Level 
Debuggerfor 
MS-DOS. Once 


you've used our 


debugger you will 
never want to go 
back to any other. 


The Developer's 
Edition also includes 
a 99% ANSI 
compatible C 
compiler, seamless 
LIM/EMS support, 
C++ Graphics Shell, 
TSR functions, C++ 
Tools, Optimizer, 
SAA/ CUA style user 
interface, and full 
standard library 
source code. 


Please call for our 
color brochure. 


PRICES 

C++ Compiler $199.95 
C++ Debugger $149.95 
C++ Tools $149.95 
Library Source $149.95 
Save $200 — Get the 
Developer's Edition for 
only $450 (includes all the 
above items). 

OS/2 Compiler $CALL 
C++Video $499.95 


USA: Zortech Inc. 

1165 Massachusetts Ave. 
ARLINGTON MAO2174 
Voice: 617-646-6703 
Fax: 617-643-7969 


EUROPE: Zortect Ltd. 
106-108 Powis Street 
LONDON SE18 6LU 
Voice: 44- 1-316-7777 
Fax: 44- 1-316-4138 


23, or 29. Therefore, you can represent 
30 consecutive numbers in 1 byte, so that 
an array of 32K bytes can represent a 
table of all the primes in 960,000 consec- 
utive numbers. If you want to go further 
than this limit, you can allocate a new 
array block for each 960,000 numbers 
that you want to check. This can go on 
until you run out of memory, patience, or 
both. 

If you want to get fancy, you use 
blocks of 7 х 11 x 13 х 17 = 17,017 
bytes. When you have tested the prime 
numbers of 7, 11, 13, and 17, you copy 
the first block of 17,017 bytes, and in the 
copy you turn on the bits in the first byte 
that indicate divisibility by these four 
primes. Now you can use this modified 
copy to initialize all subsequent blocks of 
17,017 bytes instead of testing them for 
divisibility with 7, 11, 13, and 17. 

Sóren Brandt 
Rabylille, Stege, Denmark 


Another Voice Heard 
I was dismayed to discover that the De- 
cember Resource Guide for the Sound 
and Image Processing In Depth section 
did not list our VPC-1000. It is an IBM 
PC-compatible option board that recog- 
nizes continuous speech, is speaker-in- 
dependent, and operates over standard 
telephone lines. The VPC-1000 package 
sells for $5500 and is also available from 
OEM suppliers such as DEC, Summa 
Four, Syntellect, Perception Technol- 

ogy, and Periphonics. 

C. M. Brooks 
Executive Vice President 
Voice Processing Corp. 
One Main St. 
Cambridge, MA 02142 
(617) 494-0100 


Don't Forget Number Crunching 
Fred Langa's editorial in the December 
1989 BYTE overlooked a very important 
concept: number crunching. The 80387 
ог 80387SX requires two to three times 
fewer clock pulses for a typical math op- 
eration than the 80287 does. For exam- 
ple, FMUL ST(1),ST(0), a multiply be- 
tween two registers, takes 29 to 57 clock 
pulses on an 80387SX or 80387, and 90 
to 145 clock pulses on an 80287. 

If you have to do numerics processing, 
the 386SX/80387SX combination is far 
superior to the 286 or 80287. 

Darrel L. Bartelheimer 
Dayton, OH 


Guidelines Needed for CASE 

Your Product Focus entitled "Making a 
Case for CASE" (December 1989) was 
interesting, coming as it did after I had 
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attended a brief methodology course at 
work. At my office, we have the Knowl- 
edgeWare IEW/WS set of tools, which I 
have found difficult to apply to my proj- 
ects involving data transfer and process- 
ing across different platforms. Guide- 
lines for determining which tools to 
apply to different types of problems are 
sorely needed. 
Marc Walter 
Loveland, OH 


Big vs. Little 
I enjoyed the review of the DECstation 
3100 (*DEC's RISC Powerhouse,” No- 
vember 1989). I found the discussion 
about big- and little-endian machines in- 
teresting in a hardware review. I think 
this is primarily a software implementa- 
tion issue. Network programs have the 
same problem that binary databases face. 
A native byte order needs to be defined, 
and the machines that don't conform to 
this native byte order need to flip bytes 
upon I/O. If the design takes this into ac- 
count, moving to a different-endian ma- 
chine merely requires recompiling the 
application. Addressing the issue at the 
hardware level reflects a lack of fore- 
thought regarding portability in design- 
ing software systems. If applications are 
intended to be portable, the byte order 
should not matter. 

Marty Leisner 

Rochester, NY 


Enough, Already 
I wonder if Pete Wilson (“The Wages of 
Sin," IBM Special Edition, Fall 1989) 
has any experience in the advertising and 
marketing fields. How many of us, I 
wonder, spend money every year on the 
latest and greatest version of a product 
simply because the manufacturer has 
convinced us that we don't know what we 
want and are not in control of our own 
needs? The demands that we place on 
hardware are more speed and compatibil- 
ity with software that we already know, 
love, and have paid for. 
Ric Naff 
Dallas, TX 


Who's Challenging Whom? 

The November 1989 editorial (“What 
Slump?") states that the Motorola 68040 
has not yet arrived to compete against the 
Intel 1486. It seems to me that the 1486 is 
now finally arriving to challenge the 
Motorola 68030, which has been in wide- 
spread use for over a year. 

Let me refer you to BYTE's own 
benchmarks in the November 1987 issue 
(“MPW Compiler Lets Mac II's 68020 
Shine"), comparing a Mac II with a 


68020 to a Compaq Deskpro with a 386. 
Both ran at 16 MHz and had math co- 
processors. In five tests, the 68020 was 
faster in three (for the Dhrystone test 
only, higher numbers mean faster per- 
formance): 


68020 386 
Dhrystone 3278 748 
Fibonacci 48.58 53.11 
Savage 3.42 8.95 
Sieve 4.73 5.98 
Sort 7.17 5.58 


(All times are in seconds except for the Dhrystone, which is in 
Dhrystones per second.] 


Furthermore, versions of the 68030 
running at 40 to 50 MHz are now avail- 
able. Given that you can generally expect 
commensurate changes in each family of 
CPUS as the clock speed changes, it is 
clear to me that the 68030 today is where 
the 1486 will be in two years. 

Mel Jenkins 
Key West, FL 


World's First E-Mail System? 
Would anyone care to dispute my claim of 
having written and implemented the first 
E-mail system? I wrote it in 1975 for a 
DEC PDP-11/45 running RSTS/E 6.0. It 
allowed a user to send mail to another 
user—either in real time, preempting his 
or her current screen, or to a “mailbox” 
for future delivery. Any reader wishing 
to dispute this claim can write me at the 

address below. 

David L. Morris 
11311 North Central Expy., 
Suite 300 
Dallas, TX 75243 
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Spelling It Out 

I became permanently disabled in 1980 
due to viral encephalitis, which resulted 
in a right temporal lobectomy. Upon my 
release from the hospital, I was given a 
used Apple II Plus computer and an 
ImageWriter printer. I am writing an 
autobiography, which will describe my 
illness, surgery, two-month coma, and 
several years of intensive rehabilitation. 

I have learned how to use only one 
main program—Bank Street Writer. Iam 
searching for a spelling checker pro- 
gram. I have been told that my computer, 
being an older model, does not have 
enough memory to use a spelling check- 
er. Is there anything I can do at this 

continued 


Engineers & Scientists 
Found Plotting Behind 
Businessmen’s Backs! 


... with TECH*GRAPH*PAD™ 


and Auto*TGP" 


Plotting and graphing software for engineers and scientists 
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10MM 00100 Glass 


Wot of Glass Worked (GMS) 


Oxygen:Methane Ratio 


Stop struggling with Lotus? 1-2-3 and business pre- 
sentation graphics packages. When you need tech- 
nical graphs, you need TECH*GRAPH*PAD, the 
plotting & graphing program designed specifically 
for engineers & scientists. 


"Spreadsheet Browse Mode" lets you view and re- 
trieve data directly from Lotus worksheets (.WKS, 
.WKI, МҮК files); T*G*P also reads data from 
ASCII files, .PRN files, & data acquisition systems. 
Ideal for presenting data from laboratory tests, en- 
gineering analyses, and user-written programs. 


GUARANTEED easy-to-learn and easy-to-use or 
your money back! 


Directly Reads Lotus 
Worksheets 


"TECH*GRAPH"*PAD is fast, 
| easy-to-use, and produces 
MAGAZINE good-looking output." 
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T*G*P Outperforms Business Programs 


* Linear, log, probability, histogram, & polar plots 

e Plots from any equation * Exports to Word- 
Perfect? 5.0 for integrated text and graphics 

e Curve-fitting and data smoothing 

• Error bars, Greek symbols, super/subscripts 

* Postscript, laser, plotter, printer output; all 
devices * Creates PostScript, .PIC, and HPGL files 

• IBM PC/XT/AT, PS/2, and compatibles 

* Demo available 


Auto*TGP Provides "Push-button 
Operation" 


Integrates T*G*P with your application to create 
graphs automatically; built-in macro language 
runs pre-formatted graphs and provides access to 
all T*G*P functions and drivers; ideal for OEMs, 
VARs, and developers 


Thousands of Satisfied Customers 


e AT&T ° Battelle • Boeing * Compaq * Digital 
e Dow Chemical * Ford * General Electric « GM 
e Hewlett Packard * Hughes • Kodak * Mobil 

e NASA * Penn State » Rockwell e Stanford 

e Tulane • US Naval Academy • Westinghouse 


$>! binary engineering 
400 Fifth Ave. e Waltham, MA 02154 • Tel: (617) 290-5900 • Fax: (617) 890-1340 
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ASK BYTE 


point? I would even consider trading my 

computer in for a newer model if that’s 
possible. 

Bill Hamilton 

Bryan, TX 


You don’t say how much memory your 
computer has, so I’m going to assume 
that it’s 64K bytes. If not, you can prob- 
ably find 16K-byte upgrades for a rea- 
sonable price at any number of mail- 
order houses. But 64K bytes should be 
sufficient for what you're planning to do. 
Sensible Speller IV from Sensible Soft- 
ware (335 East Big Beaver, Suite 207, 
Troy, MI 48083) is compatible with Bank 
Street Writer. Again, search for it from a 
mail-order house; a company like Pro- 
grams Plus (75 Research Dr., Stratford, 
CT 06497, (203) 378-3662) should carry 
it. Be sure to ask for Sensible Speller IV— 
it will work on your Apple П Plus. Sensi- 

ble Speller without the “IV” will not. 
—R. G. 


An AT in XT's Clothing 

About a year ago, I purchased a Tandy 
1000 TX. At that time, the salesperson 
gave me the impression that the TX was 
an AT-class machine. When the time 
came to upgrade the computer, I found 
out that it had an XT motherboard with a 
286 chip for a processor. This really 
ticked me off, particularly because it was 
my fault for not reading the fine print. 

My question is: Do I have an XT or an 
AT machine? I haven't been able to get a 
straight answer from anyone. 

Another concern that I have is buying 
additional components for the computer. 
I would like to buy these options through 
mail-order companies in the U.S. (due to 
the high price of these components of- 
fered by Tandy here in Nova Scotia). 
However, people I talk to here give me 
opposing opinions as to whether my ma- 
chine will accept printers, modems, and 
graphics cards manufactured by other 
companies. Do I have to buy components 
from Tandy? 

James Erwin 
Stellarton, Nova Scotia, Canada 


You have an AT-class computer with an 
XT bus. The 1000 TX was Tandy's at- 
tempt to couple the power of a 286 with 
the economy of using 8-bit expansion 
cards. You should be able to use any 8-bit 
card that measures 10 inches or less in 
your computer and connect your 1000 TX 
to any standard printer or modem. Some 
advertisers in BYTE sell peripherals 
(e.g., hard disk drive cards) specifically 
for Tandy computers. 

You cannot upgrade the graphics on 
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the 1000 TX, since it uses a built-in CGA 
circuit on the motherboard that you can't 
bypass.—S. W. 


Speaking the Language 

I use Windows/386 extensively with my 
Compaq 386s. My monitor is the origi- 
nal Compaq VGA color monitor. One 
software package that I often use is Sam- 
na's Ami. 

Here in Brazil we speak Portuguese, 
and the Portuguese language has some 
characters that are not found in English. I 
used to access such Portuguese-unique 
characters through the Alt keys on my 
Brazilian version of Word 3.0. (This ver- 
sion of Word has Alt keys adapted to spe- 
cial Portuguese characters.) 

Enter Windows/386. Using Ami—or 
even Write (which comes with Win- 
dows/386)—not all the special charac- 
ters are available. I understand that Win- 
dows/386 is a graphical environment. I 
suppose there must be a way to modify 
the font files for these characters so that I 
could print in Portuguese. Am I right? If 
so, how should I proceed? 

Carlos Roberto Fortner 
Sao Paulo, Brazil 


Portuguese ? Some of us here consider Ca 
foreign language, so I had to go right to 
the source. 

Samna has no immediate plans to re- 
lease a Portuguese-language version of 
Ami (or Ami Professional) in the immedi- 
ate future, but a spókesperson pointed out 
that any version of Ami can access the full 
ANSI Windows character set. The Alt 
key, used with the numeric keypad, will 
let you enter the numeric code of any 
character. A table in the back of your 
manual will show you the available char- 
acters. Samna was very helpful, and I’m 
sure that if you give the company a call at 
(404) 256-2272, someone will be happy 
to work with you. 

It is possible to modify the Windows 
font. The font file itself is essentially a 
table of bit maps, one for each character. 
The format is documented in several 
books and the Windows’ SDK (Software 
Development Kit) documentation. Unfor- 
tunately, because the printer drivers do 
not use the same font file, hacking the 
font file won't help you, either. What you 
need is a version of Windows with a full 
Portuguese character set. For that, I 
called Microsoft. 

Strike three. The problem, apparently, 
is that Portuguese has two characters 
that are not normally available in the 
ANSI set. A Portuguese version would 
have the following two things: (1) support 
for these two characters and (2) Portu- 


guese menu prompts. 

Microsoft is not yet shipping a Portu- 
guese version of Windows, but one is cur- 
rently in development. There's no word 
on when it will be released. In your area, 
you might call someone at Microsoft Bra- 
zil in Sao Paulo (55-11-5304455) and see 
if the people there can help you track it 
down.—H. E. 


The Vectra and VGA 

In the March issue, Frederik Wessels 
wrote about a compatibility problem be- 
tween a Hewlett-Packard Vectra com- 
puter and a VGA video board. I may be 
able to help him. In my job, I take care of 
about 70 Hewlett-Packard Vectras. I 
have found a couple of things that make a 
Vectra work better with VGA cards. 

Run the setup program that came with 
your computer. Under the "set system 
configuration" option on the main menu 
is a way to indicate what type of video 
card you have installed. Select VGA. 

If that doesn't work, then you might 
want to go back to the setup main menu 
and enter the word YADA. That's right. 
The elusive “HP Support Personnel" 
menu will greet you. If you see a selec- 
tion called *Shadow RAM video BIOS,” 
you may want to turn it off. Your VGA 
card may not like to have its ROM BIOS 
shadowed into RAM, so disabling the 
shadow option may work. 

Anyway, if neither of these sugges- 
tions works, then the problem is probably 
a conflict between the video card and 
Hewlett-Packard’s ROM BIOS. 

Steve Riley 

Computer Systems Engineer 
Ashland Chemical 

Dublin, OH 


Thanks !—Lab Staff 


FIXES 


e There are two corrections to “The Mac 
State of Mind" by Daniel Rasmus (Janu- 
ary). First, Apple has no plans to develop 
or distribute Pearl Lisp. Second, “Mac- 
intosh Allegro Common Lisp” is the cor- 
rect name for Apple's Lisp product. 

• The 800 number for Enpower Corp., 
published in What's New in March, is no 
longer correct. Further information re- 
garding Enpower will be made available 
if it comes to our attention. 

* [n listing 2 of “Flirting with Assem- 
bly" by Hugh Kenner (April), the fifth 
line should read as follows: 
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TOOLKIT 
Jack Purdum 
— includes а 5-1/4" disk — 


Make your 


= 


programs more versatile, 
more powerful, and easier 
to create with this invalu- 
able toolkit that's 
packed with time-sav- 
ing screen and memo- 
ry functions. Fully 
compatible with Stan- 
dard C, this step-by- 
step manual covers a 
host of essential func- 
tions and routines. 
Includes: functions drawn 
from MS-DOS resources (for 
example, interrupt calls to the operating 
system), functions based on hardware 
elements such as direct writing to 
screen memory, and generic functions 
for any Standard C compiler. 
Publisher's price: $39.9 


C WITH ASSEMBLY LANGUAGE 
Steven Holzer 


Strengthen your C programs with 
assembly language. This example-filled 
guide shows you how to write powerful 
C programs that run as quickly as the 
C-assembly language interface, and 
actually incorporate assembly language 
instructions into your routines. 
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You simply agree to buy 
three more books- at significant savings - 
within the next 12 months 
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You learn how to write stand-alone 
assembly language modules, how to 
use inline assembly language and pass 
parameters, how to link external files 
and assembly language functions to C, 
and much more. 

Publisher's price: $29.95 


FRACTAL PROGRAMMING IN C 
Roger Stevens 


This extraordinary guide helps you 
reproduce — and create your own — 
complex fractals on a personal comput- 
er. You get an invaluable library of C 
routines for creating a myriad of fractals 
and images, as well as compelling ways 
to apply tractals to physical sciences. 


Along with a user-friendly review of 
fractals, you'll get dazzling illustrations 
and easy-to-use routines for an extraor- 
dinary collection of fractals. You'll have 
images ranging from Lorenzo and other 
strange attractors to population and 
bifurcation diagrams, from the 
snowflake and other von Koch curves to 
Peono curves, and much more. 
Publisher's price: $24.95 


rmance, more c 


ontrol with the... 


Р À 4 - 

Wn ‚ і: 
[ |» i í 
| Li p | 4 
bh wd 

, F i | 

, 
^ ДЕГ і 


С Programmer's 
Toolkit 


IBM Format 


сотре "x 


Qus Bom 2 


Que 


THE LIBRARY OF COMPUTER AND 
INFORMATION SCIENCES is the oldest, 
largest book club designed especially for 
the computer professional. We make it 
easy to stay on top with the most up-to- 
date information on systems and database 
слои. software development. artificial 
intelligence, and more. 


MEMBERSHIP BENEFITS: In addition to get- 


ting the Advanced C Set for only $4.95 when 
you join, you keep saving substantially on the 
books you buy. * Also, you will immediately 
become eligible to participate in our Bonus 
Book Plan, with savings of 60% off the pub- 
lishers' prices. * At 3-4 week intervals (15 
times per year), you will receive the Library of 
Computer and Information Sciences News, 
describing the coming Main Selection and 
Alternate Selections, together with a dated 
reply card. * In addition, up to two times a 
year. you may receive offers of Special Selec- 
tions which will be made available to a group 
of select members. * If you want the Main 
Selection, do nothing, and it will be sent to 
you automatically. * If you prefer another 
selection, or no book at all, simply indicate 
your choice on the card and return it by the 
date specified. • You will have at least 10 days 
to decide. lf. because of late mail delivery of 
the News, you should receive a book you do 
not want, we guarantee return postage. 


lf reply card is missing. please write to the 
Library of Computer and Information Sci- 
ences, Dept. 7-GC9-00046, 900 Chester Ave., 
Delran, NJ 08075. for membership informa- 
tion and an application. yte 5/90 
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WHAT’S NEW 


HARDWARE * SYSTEMS | 


Ultra-Comp’s 386 


he Ultra-Max 386-33 is 

an inexpensive system 
from Ultra-Comp that comes 
with a 64K-byte cache, 4 MB 
of RAM, a 160-MB 28-ms 
ESDI hard disk drive, VGA 
graphics (including the moni- 
tor), both 3!^-inch 1.44-MB 
and 5:4 -іпсһ 1.2-MB floppy 
disk drives, and DOS. 

The Micronics mother- 
board has a Phoenix BIOS, an 
Intel 82385 caching control- 
ler, and a math coprocessor 
port. À 32-bit memory slot 
handles up to 8 MB (up to 16 
MB with a daughterboard). 
There's also room for five 16- 
bit and two 8-bit cards. 

The keyboard has 101 
keys, and the 8-bit I/O board 
has one parallel and two 
serial ports. The VGA graph- 
ics is controlled by a 16-bit 
Genoa board with 512K bytes 
of RAM and displayed on a 
14-inch Sony Super VGA 
monitor with a resolution of 
1024 by 768 pixels. 

Price: $4595; add $150 for 
tower configuration. 
Contact: Ultra-Comp, 11988 
Dorsett Rd., Maryland 
Heights, MO 63043, (800) 
435-2266 or (314) 991-1988. 
Inquiry 1120. 
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Tower or desktop, the Ultra-Max 386-33 is packed with features. 


six 16-bit slots. The hard disk 
drive controller is located on 
the motherboard, and up to 16 
MB of RAM resides within 
the 32-bit memory slot. The 
floppy disk drive controller 
and serial and parallel ports 
are on one 16-bit card, which 
takes up one of the slots. 

The FlexCache Model 40 
measures 21!^ by 17 by 6 inch- 
es and weighs 60 pounds. 


ALR 
Shrinks Its Tower 


he FlexCache 25386DT 

Model 40 from ALR is a 
redesign of the company's 
386/25 tower system. It in- 
cludes 64K bytes of cache 
memory, 1 MB of RAM, a 
5%-inch 1.2-MB floppy disk 


drive, a 40-MB 28-ms hard Price: $2695. 
disk drive, a 101-key keyboard, Contact: Advanced І оріс, 
and a 200-W power supply. Research, Inc., 9401 Jeron- 
There’s also room to ex- imo, Irvine, CA 92718, 

pand with three free half- (714) 581-6770. 
height bays and one 8-bit and Inquiry 1123. 

> Sa 

Battery 

Not Included 


G rid Systems’ new 81⁄4- 
pound backlit- VGA lap- 
top doesn’t come with a bat- 
tery, but the optional nickel- 
cadmium battery pack 
attaches to the bottom of the 
system and looks like a base. 
The 2-hour battery weighs 3 
pounds, and the 4-hour bat- 
tery weighs 4 pounds. 

The Grid 1450sx comes 
with a 34-inch 1.44-MB flop- 
py disk drive, a 24-inch 20- 
MB hard disk drive, a 10-inch 


Grid Systems’ 1450sx laptop weighs 8% pounds without a battery. 
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diagonal VGA monitor, an 
82-key keyboard, 1 MB of 
RAM, and a Phoenix BIOS. 
Standard ports include two 
RS-232C serial, one Cen- 
tronics parallel, and one con- 
nector for an external moni- 
tor. You can expand RAM to 5 
MB, and a 2400-bps internal 
modem with MNP 5 data com- 
pression is available. 

Price: $4995; 2-hour battery, 
$299; 4-hour battery, $399; 
modem, $595; cigarette- 
lighter adapter, $25. 

Contact: Grid Systems 
Corp., 47211 Lakeview Blvd., 
P.O. Box 5003, Fremont, CA 
94537, (800) 222-4743 or 
(415) 656-4700. 

Inquiry 1121. 


Casio Introduces 
Fourth B.O.S.S. 


he SF-9000 Executive 

B.O.S.S. (Business Orga- 
nizer Scheduling System), a 
new notebook computer from 
Casio, uses four types of ex- 
pansion cards. 

The SF-9000 comes with 
64K bytes of RAM (expand- 
able to 128K bytes with the 
ES-100 memory card); a 6-row 
by 32-column display; a sep- 
arate business card library and 
telephone directory; a memo 
function; a side-by-side two- 
month calendar display, 
schedule, and daily alarms; 
and world-time functions. 

The SF-9000, which has a 
QW ERTY keyboard, measures 
34 by 34 by 6 inches and 
weighs 8 ?4, ounces. Three 
cards are optional: the ES- 
600 electronic dictionary, the 
ES-610 financial/legal spell- 
ing checker, and the ES-620 
medical spelling checker. 
Price: $299.95; ES-100, 
$129.95; ES-600, $129.95; 
ES-610, $79.95; ES-620, 
$99.95. 

Contact: Casio, Inc., 570 
Mt. Pleasant Ave., P.O. Box 
7000, Dover, NJ 07801, 
(201) 361-5400. 

Inquiry 1124. 


PERIPHERALS | 


A Rewritable 
Optical Drive for 
DOS, Mac, or OS/2 


he LaserVault 650 is a 

rewritable optical subsys- 
tem that lets you store data 
generated from within DOS 
and the Mac OS. In July it 
will also support OS/2. 

The drive is a 95-ms Sony 
SMO-S501. Tecmar includes a 
SCSI board (ISA or Micro 
Channel architecture) and Tec- 
mar's custom software. 

The key to LaserVault's 
multiple operating-system 
compatibility is the single- 
partition format, Tecmar says. 
You use it to partition sec- 
tions for your DOS files, sec- 
tions for your Mac files, and 
sections for your OS/2 files. 
You can make partitions al- 
most any size. And a feature 
Tecmar calls *DOS compati- 
bility" lets you mix DOS 2.x 
through DOS 4.x files. 

“DOS compatibility" also 
eliminates the 32-MB parti- 
tion limit for MS-DOS ver- 
sions earlier than 3.30. 

Software features include a 
manager function for setup, 
partitioning, and diagnostics; 
a device driver for direct ac- 
cess; and a backup manager 
for archiving. 

The setup program auto- 
matically formats and parti- 
tions new media and lets you 
set up your own partitioning 
requirements. Diagnostics 
perform drive and media test- 
ing. And the archiving por- 
tion of the software supports 
automated backup. 

Price: $5495; interface kits, 
$200 to $600. 

Contact: Tecmar, 6225 
Cochran Rd., Solon, OH 
44139, (216) 349-0600. 
Inquiry 1125. 
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The LaserVault 650 is a rewritable optical drive with 


multiplatform SCSI drivers. 


Low-Priced Color 
Monitor Ships 
with VGA Controller 


he VisionMaster 

PMV 14VC/plus is a 14- 
inch color VGA monitor for 
your PC or Mac that features a 
dot pitch of 0.28 mm and a 
maximum resolution of 1024 
by 768 pixels. 

The interlaced or noninter- 
laced monitor comes with a 
three-quarter-length VGA 
(640- by 480-pixel) card that 
has 512K bytes of RAM. 
Other features include a band- 
width of 45 MHz, a vertical 
scan frequency of 50 to 90 Hz, 
a tilt-and-swivel base, a non- 
glare screen coating, bright- 
ness and contrast controls, 
and a horizontal scan range 
from 31.5 to 35.5 kHz. 

Price: $789. 
Contact: Sirex, Inc., 132-14 
llth Ave., College Point, NY 


SPREAD THE WORD 


11356, (800) 722-0404 or 
(718) 746-7500. 
Inquiry 1127. 


Store Files 
on 700-MB DAT 


М egaDat is an їпехреп- 

E sive 700-MB 4-mm digi- 
tal audio tape storage system 
for PCs that features a 60-sec- 
ond maximum access time. 

It supports both sequential 
and direct access, is front- 
loaded, and can be config- 
ured as an internal or external 
peripheral. You need Net- 
Ware 286, DOS 3.0, 1 MB of 
RAM, a hard disk drive, and 
a 16-bit slot. 

Price: Internal, $2750; ex- 
ternal $2950; one tape, $36. 
Contact: GigaTrend, Inc., 
2234 Rutherford Rd., P.O. 
Box 4298, Carlsbad, CA 
92008, (619) 931-9122. 
Inguiry 1129. 


Your new product is important to us. Please address information to 
New Products Editors, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Better yet, use your modem and mail new 
product information to the microbytes.hw or microbytes.sw 
conferences on BIX. Please send the product description, price, 
ship date, and an address and telephone number where readers can 


get more information. 


Scan Documents 
with the Xerox 
Datacopy GS plus 


erox offers its 8-bit flat- 
bed scanner with software 

for your Mac, DOS, or OS/2 
system and a package that in- 
cludes desk accessory soft- 
ware for Windows-compatible 
desktop publishing with Pre- 
sentation Manager, Page- 
Maker, and Ventura Pub- 
lisher. 

The Datacopy GS plus has 
a SCSI port for your Mac and 
an 8-bit SCSI add-in card for 
ISA and Micro Channel-based 
systems. The scanner is ad- 
justable for start-stop times, 
defining read areas, and 
contrast. 

It will scan documents up 
to legal size with scanning den- 
sities of between 75 and 300 
dpi in 1-dpi increments. Typi- 
cal scanning speed is 21 sec- 
onds for a two-shade letter-size 
document. Output modes in- 
clude two-level, 256-level 
dither, and 4- or 8-bit gray 
scale. 


The Datacopy GS plus 
weighs 22 pounds and measures 
211 by 13%, by 47, inches. 
Options include the Automatic 
Document Feeder. 

Price: $2195; document 
feeder, $595. 

Contact: Xerox Imaging Sys- 
tems, 535 Oakmead Pkwy., 
Sunnyvale, CA 94086, (800) 
248-6550. 

Inquiry 1128. 
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WHAT’S NEW 


Speed AutoCAD 
Redraws 
by Factor of 25 


he Artist XJS is a new 

Ш 34020-based graphics co- 
processor board designed for 
high-end CAD applications. 
Coupled with an Artist GT 
software driver, which uses 
display-list processing, the 
XJS board performs AutoCAD 
redraws at speeds of up to 25 
times faster than if you used 
the standard AutoCAD 
driver, according to the 
manufacturer. 

The base controller has 1 
MB of video RAM and offers 
1280- by 1024-pixel resolu- 
tion with 16 colors or 1024- by 
768-pixel resolution with 256 
colors. Add another megabyte 
of video RAM and you get 
1280- by 1024-pixel resolution 
with 256 colors and 1600- by 
1200-pixel resolution with 16 
colors. A palette of 16.7 mil- 
lion colors is standard with all 
versions. 

The base controller also 
has 1 MB of DRAM, which 
stores display lists. You can 
upgrade the DRAM with an 
optional 4 MB of user-instal- 
lable single in-line memory 
modules. 

You can use the XJS board 
in single-screen and dual- 
screen systems. You can use 
single-screen VGA pass- 
through using a multiscan- 
ning monitor. 

Price: $3495; with 2-MB 
daughterboard, $4295; sepa- 
rate user-installable 2-MB 
daughterboard, $1000; VGA 
daughterboard, $795; VGA 
link, $249. 

Contact: Artist Graphics, 
2675 Patton Rd., St. Paul, MN 
55113, (612) 631-7800. 
Inquiry 1177. 
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HARDWARE 


This 34020-based 
coprocessor, the Artist XJS, 


comes with a fast AutoCAD driver. 


IBM to Offer PS/2 
Board and Software 
for Multimedia Work 


BM’s new M-Motion 

Video Adapter/A is a Micro 
Channel card designed for 
multimedia. You use it to digi- 
tize and display video sig- 
nals, and you can digitize 
sound and play it through a 
speaker. 

The M-Motion Video 
Adapter/A can take National 
Television System Commit- 
tee or phase alternate line in- 


ADD-INS 


put from video cameras, 
VCRs, videodisks, and TVs. 
You can manipulate motion 
or still images within win- 
dows, change the size of the 
windows, and lay text or 
graphics over the video 
images. You can use up to two 
standard stereo sources. 

The software, the M-Con- 
trol Program, provides tools 
for developing multimedia 
applications with the M- 
Motion Video Adapter. The 
package lets you control video 
and audio operations, such as 
changing the sharpness and 
color of an image on the 


screen or choosing the source 
of the input. 

Price: $2250; M-Control 
Program, $150. 

Contact: IBM, U.S. Market- 
ing and Services, Westchester 
Ave., White Plains, NY 
10604. 

Inquiry 1134. 


Add RAM in SIMMs 
to Your 
Deskpro 386s 


mkly Systems offers 

memory boards for your 
Compaq Deskpro that let you 
add 32-bit RAM modules for 
less than the competition. 

The AMpac series boards 

all fit the Deskpro's 32-bit 
memory slot and let you up- 
grade your Deskpro's standard 
2 MB with up to 13 MB of 
single in-line memory mod- 
ules. The AMpac-SIMM- 
1000s and AMpac-SIMM- 
4000s feature 1 MB and 4 
MB, respectively. 
Price: АМрас-51ММ 10005, 
$695; AMpac-SIMM4000s, 
$1795. 
Contact: Amkly Systems, 
Inc., 60 Technology Dr., 
Irvine, CA 92718, (714) 
727-0788. 
Inquiry 1133. 


continued 


RasterOps Board Puts Live Video on Mac Screen 


ith RasterOps' Nu- 
Bus ColorBoard 364, 
you can inexpensively create 
full-motion video with your 
Mac. It captures video in 24- 
bit color from any National 
Television System Commit- 
tee (NTSC) source—such as 
a TV,a VCR, or an S-Video 
recorder—and can display it 
in real time (30 frames per 
second) on any noninter- 
laced Macintosh screen. 
Your Mac II can then 
display live, incoming video 
in a resizable window while 
running another software 


application. RasterOps 
claims that the ColorBoard 
364 can run the live video si- 
multaneously with any ap- 
plication without any perfor- 
mance degradation or 
interruption. MultiFinder is 
not required. 
Accompanying software 
lets you select pixel depths (to 
adjust color), virtual screen 
size (from 640 by 480 pixels 
up to 4096 by 512 pixels), 
hardware pan and zoom, and 
other options. The frame- 
grabbing application "grabs" 
frames in real time (4, sec- 


ond). A series of HyperCard 
XCMDs (external links to 
other applications or periph- 
erals) are included for devel- 
oping multimedia applica- 
tions. 

RasterOps also plans a 
series of ColorBoard 364 
add-on products for conver- 
sion to NTSC or to receive 
and tune broadcast signals. 
Price: $1995. 

Contact: RasterOps Corp., 
2500 Walsh Ave., Santa 
Clara, CA 95051, (408) 562- 
4200. 

Inquiry 1132. 
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The Problem | Major disasters, like the 
Exxon Valdez spill, 
require quick response based on careful data 
analysis. Fortunately, an easy-to-use database 
was already being created which would help. 


The Application - The Alaskan Marine 
" Contaminants 


Database lets oceanographic chemists easily 
access 60 megabytes of data covering the past 
decade. The database 1s provided free of 
charge on CD-ROM, and the Windows 
interface means they can get right to work, 
assessing damage to the ecosystems of Prince 
William Sound and other Alaskan waters. 


| : db VISTA III is the only 
€ DBMS with the features 
this project required: C language support, 
Windows compatibility, royalty-free runtime 
distribution, quick performance in large data- 
bases, quality documentation and support. With 
the Alaskan Marine Contaminants Database, 
the difficult job of calculating the long-term 
effects of the Exxon spill is a little easier.* 


db VISTA II" 


Database Management System 


Complete C source code available. No Royalties 
w | C Lanaguage Portability & High performance 


Network Data Model. Relational B-tree indexing. Relational SQL query and report 
writer. Single & Multi-user. Automatic recovery. Built-in referential integrity. 
Complete revision capability. Supports: MS-DOS, MS Windows, UNIX, QNX, 
SunOS, XENIX, VMS, Macintosh. OS/2 compatible. Most C Compilers supported. 

LANs: 3COM, Novell, Banyan, Appleshare. Call for other environments. 


The Exxon Valdez Disaster - 
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A Microsoft Windows front end lets chemists select regions from a map 
to retrieve data. And, ар VISTA HI's SQL-based query and report 
writer lets users perform complex SQL data searches. 


Your DBMS problems may not make the 
headlines, but they are no less important and 
often noless challenging. If you develop 
applications for MS-DOS, MS Windows, 
UNIX, VMS, QNX, OS/2, Macintosh, and 
other environments, db_VISTA III is your 
solution. 


Call 1-800-db-RAIMA (1-800-327-2462) 


* Reprints of the story, as published in PC Week and Data Based Advisor, 
are available from Raima. 


Power Tools For C Programmers 


RAIMA 


CORPORATION 


a ae AC ee ee, E анна? 
For Performance and Flexibility of DBMS Programming Tools- 
PCWEEK Poll of Corporate Satisfaction, August 28, 1989. 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 

International Distributors: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland: (01)725 0410 Netherlands: (02159}46814 Sweden: (013)124780 Italy: 045/584711 Norway: (02) 44 88 55 
Denmark: 2887249 U.S.S.R.: (812) 292-1965, (0132) 35-09-08 Australia: 02419 7177 Japan: (03)473 7432 Taiwan: (02)511 3277 Mexico: (83) 57 35 94 Central America: 506 28 07 64 
Argentina: 1 313 5371 Chile: 26964308 Uruguay: 2920959 Copyright Raima Corporation © 1990 
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When the time comes to spruce up your act, nothing beats our family 
of foolproof desktop tools for IBM* PCs. Perfect for putting personality 
into even the dullest document. They've always been a snap to use 
and an excellent value, and right now they're extra affordable. 


ScanMan*Plus Scans images up to 4" wide into any document — from 
spreadsheets to flyers. Works with all major applications, and only takes 
seconds. Adjusts to 400 d.p.i., 32 shades of gray,with 5 photo settings. 
Price: $339 


CatchWord" Intelligent O.C.R. Our new intelligent optical character 
recognition software teams up with ScanMan to let you edit scanned text 
justas if you'd typed it in. CatchWord recognizes type from 6-20 points in 
virtually any face, with up to 9996 accuracy, at speeds of up to 2,000 char- 
acters a minute. Price: $249 
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Finesse" Desktop Publishing The rapid route to smarter looking docu- 
ments. Direct scanner support, pre-designed page formats, and automatic 
text wraparound make Finesse a breeze to use. No other inexpensive DTP 
program includes Bitstream* Fontware" absolutely free (a $545 value). 
Price: $179 


Logitech" Mouse Get your hand on a Logitech Series 9 Mouse — you'll 
know why critics rave about it. The welcoming shape, adjustable resolu- 

tion, and ballistic drivers give you flick-of-the-wrist cursor control in any 

application. Includes Pop-Up DOS" and 35 free mouse menus to mousify 
best-selling applications. Price — serial version: $119 


TrackMan" Want a stationary mouse? You can't beat TrackMan. The 
small, easy to maneuver ball sits under your thumb, while your hand rests 
on the compact case. Resolution is adjustable for precise cursor control. 
Guaranteed compatible with all PC applications supporting Logitech or 
Microsoft® mice. Prices: serial version: $139, bus version: $149 


SAVE A BUNDLE ON A BUNDLE! 
Until the end of July, save up to $99 on these product bundles, 
at participating dealers. 


Logitech Mouse (serial version) ScanMan Plus and 
and Finesse DTP software CatchWord O.C.R. software 


Suggested bundled price: $199 Suggested bundled price: $499 
(Save $99 on suggested retail price!) (Save $89 on suggested retail price!) 


All Logitech products come complete with Satisfaction Guarantee and 
7-Days-A-Week Support. 


For more information on our desktop tools, or the name ofa participating 
dealer near you, call: 800-231-7717 ext. 546 
In California: (G00) 552-8885 

In Canada: (800) 285-7717 

In Europe: + +41-21-869-9656 


| Я q 
© 1990 Columbia Pictures Industries, inc. All Rights Reserved. 
“THE THREE STOOGES" is a trademark of Norman Maurer Productions, Inc. i0 t il H 


®/™: trademarks af registered owners. 
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WHAT’S NEW 


HARDWARE 


Share Your 
LaserJet III 


ith the new Share- 

Spool cards from Ex- 
tended Systems, you can con- 
nect up to four computers to 
one LaserJet. You install a 
card in the I/O slot in the 
printer. 

The higher-performance 
2094A connects through op- 
tionally available custom 
twisted-pair cables and Cen- 
tronics parallel ports. The 
2041C uses serial ports. 

With the 2094A, PCs can 
be located up to 100 feet from 
the LaserJet Series III, and it 
provides 1 MB of RAM for 
spooling. Each 2094A ac- 
cepts up to four simultaneous 
data signals at rates ap- 
proaching 240,000 bps each. 

The 2041C includes 256K 
bytes of RAM (a 1-MB version 
is also available). Data rates 
approach 19,200 bps. 

Price: 2094A, $845; 25-foot 
cable, $70; 100-foot cable, 
$140; 2041C, $495; 1-MB 
2041C, $690. 

Contact: Extended Systems, 
6062 Morris Hill Lane, Boise, 
ID 83704, (208) 322-7163. 
Inquiry 1135. 


No More Bad RAM 


imcheck is a portable 

memory module tester for 
single in-line memory mod- 
ules and single in-line 
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OTHER 


ShareSpool cards connect your LaserJet to as many as four 
computers. They also provide RAM for spooling. 


packages. 

It features a 16-bit 10- 

MHz V20 processor and an 
automated digital speed syn- 
thesizer for testing access time 
down to 20 ns. The two-line 
LCD displays module type, 
size, and speed. Simcheck 
then tests all data bits so you 
don't have to manually 

switch from bit to bit. 

Auto loop test is a standard 
feature; Simcheck automati- 
cally generates test patterns. 
Simcheck also comes with pro- 
grammable voltage sources 
for advanced testing tech- 
niques, including voltage 
bounce and voltage cycling. A 
chip-heat mode warms mod- 
ules for temperature-dependent 
tests. 

Innoventions says that 
Simcheck will identify defec- 
tive chips within modules 
and open- and short-wiring 
problems and will provide re- 
pair information. Simcheck 
measures 5 by 7 by 1% inch- 


es and weighs less than 2 
pounds. 

Price: $995. 

Contact: Innoventions, Inc., 
11000 Stancliff, Suite 150, 
Houston, TX 77099, (713) 
879-6226. 

Inquiry 1137. 


Add Memory 
to Your IBM 
LaserPrinter 


P Memory is a memory 
module that lets you add 
1, 2, or 3.5 MB of RAM to 
your IBM LaserPrinter 4019. 
Pacific Data Products says 
that upgrading memory will let 
you take advantage of IBM's 
memory manager, which dy- 
namically allocates RAM for 
soft fonts, bit maps, or a spool- 
ing buffer, depending on 
what type of print job you're 
performing. 
Additional memory also 


Travel Overseas Without Worry About Foreign AC 


he lapAdapt plug con- 
verter lets you use your 
laptop computer in many for- 
eign countries without wor- 
rying that the AC will harm 
your machine or, more im- 
portant, the data within, the 
manufacturer claims. 
The grounded plug adapt- 
er converts 110-V to 240-V 
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AC to work with your Amer- 
ican-compatible laptop's AC 
power adapter and adds a 
grounding plug. You plug 
your AC adapter into lap- 
Adapt's grounded connector. 

The grounded connector 
plugs into the British adapter 
plug for the U.K. (about 2 
inches square on each end 


with a 1-foot power cable in 
between) or into an included 
plug for other foreign outlets 
(also about 2 inches square). 
Price: $49.95. 

Contact: lapAdapt Elec- 
tronics, 169 11th St., P.O. 
Box 611, Hoboken, NJ 
07030, (201) 798-3030. 
Inquiry 1138. 


lets you download fonts and 
forms, print at the maximum 
resolution of 300 dpi in desk- 
top publishing applications, 
and perform higher-resolution 
printing in the plotter mode. 
You can also use LP Memory 
as a spooling buffer for the 
IBM printer-sharing option 
(for up to six PCs). The 4019 
printer-sharing option is not 
buffered, relying on either 
the printer or processor mem- 
ory for buffering activities. 
Price: 1 MB, $395; 2 MB, 
$595; 3.5 MB, $895. 
Contact: Pacific Data Prod- 
ucts, 6404 Nancy Ridge Dr., 
San Diego, CA 92121, (619) 
552-0880. 

Inquiry 1136. 


Control Stepper 
Motors from Your 
Parallel Port 


A new kit and software 
called Indexer LPT from 
Ability Systems lets you con- 
trol an included stepper motor 
through your computer's par- 
allel port. 

The starter kit includes a 
motor, a driver, a single-axis 
cable (for one motor), limit 
switches, and a manual that 
tells you how to use the In- 
dexer LPT software. With the 
kit, you can control a motor 
axis with respect to position, 
home position, maximum 
and minimum velocity, accel- 
eration, and automatic return 
to home. 

LPT software, which loads 
as a device driver, can control 
up to six motors at once 
(through three printer ports). 
Included diagnostic software 
lets you troubleshoot motor 
problems. 

Price: $600; software alone, 
$199.95. 

Contact: Ability Systems 
Corp., 1422 Arnold Ave., 


Roslyn, PA 19001, (215) 
657-4338. 
Inquiry 1140. 

continued 


850cps/240 Ipm! Sf 
And It Runs... "PX 
And Runs...And Runs... 
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The fastest serial dot matrix 
printer on the market today! 
The all new 850XL offers a world of benefits! 


e Lightning fast at 850 cps (240 lpm throughput) 

e Continuous printing capabilities with no overheating 
or unnecessary downtime! 

e Over 300 local service centers nationwide to keep 
your jobs running day and night! 


The waiting game is over, as the 850XL takes 
on mountains of data, round the clock, with no duty 
cycle restrictions! Any printing application you need 
is handled with rapid-fire reliability: 


e Labels 
e Graphics 


e Bar Codes 
e Spreadsheets 
e Near-letter Quality 


e Data Processing 
e Financials 


SJ OUTPUT 
ЕЕЕ = TECHNOLOGY 
=< CORPORATION 


Output Technology Corporation BV è Saturnusstraat 25 2132 HB Hoofddorp « The Netherlands 
Telephone: (31) 2503 32599 ® Telefax: (31) 2503 39555 » Telex: (844) 20000 REF: MMC27:NLX505 


Standard features are better than ever! 


e 5 to 182 Pitch Printing e 8K Data Buffers 

e Front Panel Menu e Serial & Parallel Ports 
Programming e Convenient Front & 
(No DIP Switches) Bottom Paper Feed 

e Quietized Enclosure e Full International 

e EPSON, DEC, and IBM Character Set 
ProPrinter XL Emulations 


OTC...An American Winner! 
Call today for more details. 


1-800-4-OUTPUT (в am - 5 pm PST) 
(468-8788) 
Call me, I'm interested: Circle 184 


E. 9922 Montgomery Drive, Suite 46 
Spokane, WA 99206-4199 

Telex 815-2269 OUTPUTSPOK 

Fax (509) 922-4742 

(509) 926-3855 

1-800-468-8788 


WHAT'S NEW 


CONNECTIVITY. 


Pocket Modem 
Needs No Battery 


he Stowaway 2400 is a 

pocket-size 2400-bps 
modem that uses telephone 
line power instead of a 9-V 
battery. Features include 
back ward compatibility, auto- 
dial, auto-answer, and a 40- 
character command buffer. 

All phone companies pro- 
vide line power for tones and 
ringers at a guaranteed 20 
milliamperes, and that's 
enough to power your Stow- 
away 2400 even if your tele- 
phone line is 20 miles from 
the nearest phone company 
generator. 

The Stowaway measures 3 
by % by 2 inches and weighs 
24 ounces. 

Price: $295. 

Contact: VoCal Technol- 
ogies, Ltd., 3032 Scott Blvd., 
Santa Clara, CA 95054, 
(408) 980-5181. 

Inquiry 1141. 


Low-Priced LAN 
Uses Parallel Ports 


he PC-InterLink is a pe- 

ripheral-sharing and file 
transfer network with a peer- 
to-peer network operating sys- 
tem, and hardware. 

With the starter kit you 

can link two DOS-based per- 
sonal computers. The hard- 


ware includes two parallel-port 


adapters, two 10-foot cables 
with RJ-11 connectors on the 
ends, and a four-port junc- 
tion box. You can locate as 
many as four computers up to 


100 feet from the junction box. 


The data transfer rate ap- 
proaches 9600 bps, depending 
on your system’s processor. 
Price: Starter kit, $199.95; 
additional nodes, $49.95. 
Contact: SoftWorx, 801 East 
Campbell Rd., Suite 355, 
Richardson, TX 75081, (214) 
480-8278. 

Inquiry 1150. 
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VoCal makes the Stowaway 2400 smaller by using telephone 


line power. 


New Crosstalk 
Communications 
for NetWare LANs 


N ew versions of ROLAN 
and Crosstalk XVI soft- 
ware now run on NetWare. 
R2LAN 2.0, a server-based re- 
mote-control program, now 
supports Novell's IPX/SPX 
transport protocols, as well 
as those of NetBIOS. Another 
new feature is the Guard 
Host Security System, which 
lets you control access to files 
on an individual basis. File 
transfer has also been en- 
hanced, and hosts are now able 
to initiate calls to clients. 
Version 3.71 of the net- 


work server version of Cross- 
talk XVI now has support for 
Novell's NetWare Asynchro- 
nous Services Interface, al- 
lowing you to communicate 
with a Novell LAN Asyn- 
chronous Communications 
Server. 

Other features new to the 
network version include call 
logging, a command-line edi- 
tor, support for files in other 
directories, and enhance- 
ments to Kermit and the pro- 
gram's scripting language. 
Price: R2LAN, $795; Cross- 
talk XVI, $600. 

Contact: Crosstalk Commu- 
nications, 1000 Holcomb 
Woods Pkwy., Roswell, GA 
30076, (404) 998-3998. 
Inquiry 1145. 


Save RAM with LANsmart 2.0 


ANsmart 2.0 is a peer- 

to-peer network operat- 
ing system that can run 
workstations and servers in 
as little as 10K and 64K bytes 
of RAM, respectively. It can 
also run concurrently with 
NetWare 2.15. 

The RAM conservation is 
due to LANsmart's use of 
about 64K bytes of extended 
memory on workstations 
and about 70K bytes of ex- 
tended memory in your 
server. 

You can purchase LAN- 


smart 2.0 in a starter kit that 
includes two ARCnet cards 
plus cabling (you must buy 
additional ARCnet cards 
separately). Ethernet and 
Token Ring kits are also 
available, as are cards. 

If you want to run LAN- 
smart on top of NetWare, 
you'll need a separate prod- 
uct called LANsmart NW, 
which you load on your Net- 
Ware 2.15 server. One pos- 
sible application for running 
concurrent operating Sys- 
tems is using one tape back- 


OS/2 Multitasking 
Communications 
Called MLink 


Link, a multiplatform 
data communications 
software package, has been 
redesigned from its DOS, 
Mac, and Unix roots to work 
with OS/2. It provides termi- 
nal emulation, error-free file 
transfer, data compression, 
and a built-in scripting lan- 
guage for automated operation. 

It operates in OS/2's pro- 
tected mode and can exploit 
such multitasking features as 
simultaneous communication 
from multiple ports, and in- 
terprocess communications. A 
development system version 
with a scripting compiler is 
also available. 

A companion product, 
MLink Polling Manager, uses 
OS/2’s multitasking as it 
works to automate file trans- 
fers with remote systems. 
Price: MLink, $310; MLink 
Development System, $395; 
MLink Polling Manager, 
$695 to $3995. 

Contact: Corporate Micro- 
systems, Inc., Mt. Support 
Rd., P.O. Box 2059, Leba- 
non, NH 03766, (603) 448- 
5193. 

Inquiry 1144. 


continued 


up system for the server and, 
through the peer-to-peer 
LANsmart, using another 
tape backup system for 
server-based tape backup of 
remote hard disk drives. 
Price: ARCnet starter kit, 
$595; additional cards, 
$195; Ethernet or Token 
Ring starter kit, $1300; ad- 
ditional cards, $369; LAN- 
smart NW, $595. 

Contact: D-Link Systems, 
Inc., 5 Musick, Irvine, CA 
92718, (714) 455-1688. 
Inquiry 1143. 


One step closer to a mainframe < forty 
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T3200SX:170 pounds, 16MHz 386SX with 803875 X-16 
coprocessor socket, 5 built-in ports, 40MB hard disk 
with 25msec access, IMB RAM expandable to 13MB, 
gas plasma VGA display with 16 gray scales, 144MB 
315* diskette drive. IBM is a registered trademark of 
International Business Machines Corp. 386 isa 
trademark of Intel Corporation. 


For more information call 1-800-457-7777. 


000 


REBATE 


With purchase of PageLaser6 laser 
printer and T3200SX. See dealer 
for details. Expires 5/31/90. 


Two IBM-compatible expansion slots (one full-length 
and one half-length) and an internal modem slot let 
you connect to LANs, mainframes and more. Plus, 
three dedicated internal expansion slots let you 
increase memory up to 13MB. 
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At first glance what you see thing a bulky desktop computer monitor. And it can even accom- 
is a sleek, 170-pound portable. can do. Like networking, com- modate an optional 101-key 


But looks can be deceiving. puter aided design, data bases enhanced keyboard. 
Because with a powerful 386™SX or even complex spreadsheet So you can take advantage 
microprocessor, 6internalexpan- analysis — anywhere you can of today’s and tomorrow’s most 
sion slots and 5 built-in ports, our plug into an AC outlet. powerful new 386 applications, 
new T3200SX easily replaces It has a built-in VGA gas wherever you think best. 
desktop computers. plasma display system that lets The new Toshiba T3200SX. 
Which means it does every- you connect an external color Таке it. See how far you can go. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America Information Systems Inc., Computer Systems Division 
Circle 273 on Reader Service Card (DEALERS: 274) 


TOPS Network 
Bundles for DOS 
and Mac 


he Network Bundle for 

DOS and the Network 
Bundle for Macintosh include 
new versions of the TOPS file- 
sharing system and the new 
InBox 3.0 E-mail system. The 
Network Bundles are de- 
signed to provide the three 
most common network ser- 
vices—file sharing, printer 
sharing, and E-mail. 

TOPS Network Bundle for 
DOS has the new features of 
TOPS 3.0, including ex- 
tended memory support. TOPS 
occupies between 65K and 
230K bytes of conventional 
memory, depending on the 
configuration of the system. 
Also, you now can configure 
the file- and print-sharing sys- 
tems to include only those 
features you actually use. 

TOPS users now can print 
DOS applications directly to 
networked Apple Laser- 
Writer printers. Also, because 
TOPS supports the Apple Fil- 
ing Protocol (AFP) and the Hi- 
erarchical File System, a PC 
can operate as a file server for 


A Trio of Fax Modems 


he 2400PF Fax/Modem 

from Micro Electronic 
Technologies is a low-priced 
pocket-size V.22bis (2400- 
bps) modem coupled with a 
send-only V.29 (9600-bps, 
Group 3) fax device. The 
unit measures 1 by 4% by 
2% inches, including the 9- 
V battery. 

The backward-compat- 
ible (to 1200, 600, and 300 
bps) data communications 
device doesn’t include the 
“pass-through” port of its 
recently introduced 175- by 
5%- by 4-inch 2400XF sib- 
ling but does have software 
for timing faxes and for per- 
sonal phone directories. 
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WHAT'S NEW 


CONNECTIVITY : | 
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Sun Workstationce 


lac toa TOPS network 


File sharing and E-mail are now bundled by TOPS. 


Macintoshes on your network. 
TOPS Network Bundle for 

Macintosh works with AFP- 

compatible multiuser applica- 

tions such as 4th Dimension, 

ЕохВаѕе + , and FileMaker 

II. It now supports the Apple- 

Talk limit of 254 zones and 

up to 254 servers per zone, and 

the new Apple LaserWriter 


Price: 2400PF Fax/Modem, 
$279; 2400XF, $239. 
Contact: Micro Electronic 
Technologies, Inc., 35 South 
St., Hopkinton, MA 01748, 
(508) 435-9057. 

Inquiry 1146. 


f you’re on the road and 

need to receive faxes as 
well as send them, then The 
Complete Fax Portable 
might serve you well. 

It's a V.29 (9600-bps, 
Group IIT) send-and-receive 
fax device. The Complete 
Fax Portable measures 1 by 
5% by 3 inches and weighs 
10 ounces, including the 9-V 
battery that is rated for 3 


drivers (6.0). A new version of 
MacLinkPlus/TOPS from 
DataViz is included, replacing 
the file translators found in 
previous versions of TOPS/ 
Macintosh. 

Price: Network Bundle for 
DOS, $249; Network Bundle 
for Macintosh, $299; DOS or 
Mac site upgrade, $125, or 


hours of continuous use. 

An included TSR pro- 
gram resides in about 60K 
bytes of main memory and 
features the usual modem/ 
fax features: timed faxing, a 
database of frequently faxed 
numbers, direct scanning, 
and broadcast. 

Price: $499. 

Contact: The Complete PC, 
1983 Concourse Dr., San 
Jose, CA 95131, (800) 634- 
5558 or (408) 434-0145. 
Inquiry 1147. 


he FaxDat from Xecom 
is a V.22bis/V.29 fax 
modem with send and re- 
ceive capabilities in an add- 


$185 for both. 

Contact: TOPS, 950 Marina 
Village Pkwy., Alameda, CA 
94501, (415) 769-9669. 
Inquiry 1142. 


NetWare Printing 
Made Easier 


wo new versions of PS- 

Print, 3.0 and 3.1, are 
now available to help you 
print from any personal com- 
puter on your NetWare 2.1 to 
2.15 LAN and NetWare 386 
LAN, respectively. 

PS-Print 3.0 gives you bet- 
ter flexibility in assigning print 
servers and is now compat- 
ible with NetWare-networked 
PCs that use noninterrupt- 
driven printer ports, Bright- 
work Development says. PS- 
Print 3.0 and 3.1 use about 8K 
bytes per printer on the print 
server. 

Price: Site license for PS- 
Print 3.0 or 3.1, $395. 
Contact: Brightwork Devel- 
opment, Inc., 766 Shrewsbury 
Ave., Jerral Center West, 
Tinton Falls, NJ 07724, (800) 
552-9876 or (201) 530-0440. 
Inquiry 1149. 
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in card for your Compaq 
SLT/286, NEC ProSpeed 
286, Toshiba T1600, or Ze- 
nith SupersPort 286. 

When faxing, the card has 
fallback rates of 7200, 4800, 
and 2400 bps. If you use it for 
data communications, it in- 
cludes MNP Level 5 error 
correction and data-com- 
pression technology and is 
back ward-compatible with 
the V.22 and Bell standards. 
Each card is shipped with fax 
software. 

Price: $625. 

Contact: Xecom, Inc., 374 
Turquoise St., Milpitas, CA 
95035, (408) 945-6640. 
Inquiry 1148. 


You've come to depend on SCO” for 
the latest UNIX" System software solutions 
for PCs. Industry standards such as SCO” 
XENIX" 386 and SCO UNIX System V/386 
Release 3.2. World-famous applications such 
as SCO Professional; the 1-2-3* workalike, 


Getthe latest Word from SCO 


Microsoft Word 50 
for UNIX Systems. 


printers and other resources as well. 

Of course, Microsoft Word 5.0 for 
UNIX Systems still gives you Word's 
advanced productivity features. Data, text, 
and graphics integrated in a single docu- 
ment. Text flow around graphics. Side-by- 


and SCO" FoxBASE--" zm — . side columns. A vast array 
And now Microsoft" = vl Exam! ~ of fonts and sizes. Links to 

Word 5.0, the same full- J fan : T Мер $ spreadsheets and other 
featured word processing „|. === |] |... programs. Line and box 
system that has defined === i — — — drawing. Spell checker and 
рон, speed and flexibility _ ga = апа thesaurus. Speedkeys. And 
or MS-DOS” апа 05/2" M | ТЇ a whole lot more. 
users, 1s also available for | And since it's com- 
SCO XENIX and UNIX atible with SCO Portfolio; 
Systems! icrosoft Word 5.0 for 

‚ Its multiuser and UNIX Systems supports 
multitasking. And it's ready Microsoft Word 5.0 joins СОЗ powerful the SCO Portfolio C board, 
to give you true workgroup team of multiuser business applications. letting you copy an paste 


benefits while maintaining keystroke and 
file compatibility with Word for MS-DOS and 
OS/2, preserving your investments in 

Word training and data. 

With Microsoft Word 5.0 for UNIX 
Systems, you can share a single copy of Word 
—on a single PC — with an entire work- 
group of 16, 32, or even more users on 
inexpensive terminals. 

And your workgroup can share 
documents, style sheets, forms, macros, 
glossaries, and outlines — plus group review 
and editing features such as annotations 
and redlining — while sharing expensive 


SCO and SCO Portfolio are trademarks, and the SCO logo and SCO ا‎ ios ed are sob 
XENIX, Microsoft, and MS-DOS are registered trademarks of Microsoft Corporation. 1-2-3 is 
dBASE Ш PLUS is a trademark of Ashton-Tate. OS/2 is a registered trademark of International 
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data to and from other popular applica- 
tions such as SCO Professional and 
SCO FoxBASE +. 

Call ext. 8605 at SCO today for the 
SCO Authorized Reseller nearest you. And 
see for yourself that if you want your SCO 
XENIX or UNIX System running the best 
multiuser word cease available today, 
you'll have our Word on it. 


== (800) SCO-UNIX 726-8649) 
— (408) 425-7222 
= FAX: (408) 458-4227 АШИ 
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Generate Mapping 
Applications 
with TerraView 


T erraView is a library of 
cartographic functions 
that you can use to integrate 
and display user data in map 
form for demographics, real 
estate, and other applications 
that manipulate spatial infor- 
mation. According to Terra- 
Logics, the library lets you 
treat maps and data as objects 
without concern for graphical 
screen operations or disparate 
map data formats. 

Terra View can link sym- 
bols and text on a map to 
records in a database; appli- 
cations can overlay, display, 
and operate on map data 
from the U.S. Geological Sur- 
vey, Etak, Rand McNally, 
the U.S. Census Bureau, and 
other sources. TerraView 
functions, such as zoom, user- 
defined symbols, rotation, 
and scaling, are callable from 
many programming lan- 
guages. Written in C, the li- 
brary lets you write applica- 
tions for DOS, Unix, the X 
Window System, Microsoft 
Windows, and VMS. 

Price: $3495. 

Contact: TerraLogics, 114 
Daniel Webster Hwy. S, Suite 
256, Nashua, NH 03060, 
(603) 889-1800. 

Inquiry 1152. 


WHAT’S NEW 


SOFTWARE © PROGRAMMING | 


An application created with TerraView responds to an inquiry 
about Central Park by highlighting downtown Manhattan. 


Object-Oriented 
Pascal for the Mac 


ymantec has released a 

new version of Think Pas- 
cal that supports Apple’s 
MacApp library of classes for 
object-oriented programming 
in Pascal and includes Syman- 
tec’s own Think Class Li- 
brary, giving programmers a 
choice between a library 
that’s comprehensive (Mac- 
App) and one that’s compre- 
hensible (TCL). 

A new class browser lets 
you examine and edit classes, 
while providing a way to 
navigate through complex ob- 
ject-oriented programs so 


Identify Bottlenecks with Borland’s Profiler 


orland says that the pro- 

filer recently added to 
its Turbo line is the first in- 
teractive profiler for PCs. 
With Turbo Profiler, you 
can highlight slow pieces of 
code and bottlenecks in pro- 
grams, allowing you to re- 
write slow portions or use 
different algorithms. 

Turbo Profiler provides 
histograms, percentage 
values, and other statistics 
with which to measure the 
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performance of selected 
parts of a program. You can 
examine code at the machine 
level, statement by state- 
ment, by groups of state- 
ments, by routines, or by de- 
fined areas. The profiler can 
map every time a selected 
piece of code is called, or it 
can take a statistical sam- 
pling. The menu-driven pro- 
filercan profile any program 
that has associated .MAP or 
CodeView tables. 


that you can see how classes in 
a program are related. The 
browser shows a family tree 
for all the classes in a pro- 
gram so that you can see all 
the messages a class handles. 
Think Pascal 3.0's linker 
supports segmentation direc- 
tives that give you greater 
control over how programs are 
segmented. You can structure 
code in logical and functional 
units, and the linker strips 
out unused code down to the 
procedure level so that un- 
used code portions don't add to 
the size of the final applica- 
tion. Symantec also improved 
the environment's resource 
editing capabilities, including 
resource tools licensed from 
Apple such as Rez, DeRez, 


Turbo Profiler 1.0, along 
with Turbo Assembler 2.0 
and Turbo Debugger 2.0, 
constitute Borland's Turbo 
Debugger & Tools. 

Price: Turbo Debugger & 
Tools, $149.95. 

Contact: Borland Interna- 
tional, 1800 Green Hills 
Rd., P.O. Box 660001, 
Scotts Valley, CA 95066, 
(800) 543-7543 or (408) 
438-8400. 

Inquiry 1153. 


and PostRez. Version 3.0 can 
now handle source files of 
up to 32,000 lines. 

To run Think Pascal 3.0, 
you need a Mac Plus with | 
MB of RAM. You'll need 2 
MB to run TCL and 4 MB 
to run MacApp. 

Price: $249. 

Contact: Symantec Corp., 
10201 Torre Ave., Cupertino, 
CA 95014, (408) 253-9600. 
Inquiry 1154. 


A Simpler Look 
and Feel 


new version of Look & 

Feel, the designer utility 
that lets you prototype and 
simulate screens and turn them 
into C source code, is simpli- 
fied and more portable than 
previous versions, Oakland 
Group says. 

All the lower-level ma- 
chine-dependent routines are 
isolated in the Oakland Win- 
dowing Library, so you can 
port the applications you 
build with Look & Feel 3.1 
among different operating 
systems, such as DOS, OS/2, 
and Unix. Other improve- 
ments include fewer levels of 
indirection, smaller executa- 
bles, and the ability to produce 
context-sensitive help. Look 
& Feel works with the com- 
pany’s C-scape Interface 
Management System, a pro- 
gramming library that helps 
you create data-entry, menu, 
help, and text screens, han- 
dling text and graphics 
together. 

Price: $399 with C-scape; 
$149 without. 

Contact: Oakland Group, 
Inc., 675 Massachusetts Ave., 
Cambridge, MA 02139, 
(800) 233-3733 or (617) 
491-7311. 

Inguiry 1156. 
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C has been the language of choice for creating software 
to keep pace with advances in semiconductors and 


transmission systems. C++ is today's 
choice. C++, as a superset of C, offers ail 
of C's advantages...and more. C++ is an 
object-oriented language which increases 
programmer productivity by helping to 
organize code and create reusable code. 
It's easier to conceptualize, implement 
and maintain an application using C++, 
giving the C++ programmer more time for 
other worthwhile projects and pursuits. 


"Zortech is truly a fine compiler...If you've been waiting 
for a major player to offer a professional's C++ develop- 


ment system for OS/2 and Windows, as 
wait no longer...Zortech has it!" 


- Richard Hale Shaw, PC Magazine, p. 38, March 13, 1990 


- 


WHY ZORTECH? 


well as DOS, 


Zortecb... bas brougbt tbe 
benefits of C++ to tbe masses 
since releasing tbe world's 
first native code C++ com- 
piler for MS-DOS in June 
1988. In November 1989, 
Zortecb released tbe world's 
first C++ V2.0 MS-DOS and 
OS/2 native code compilers 
as well as tbe world's first 
MS-DOS source-level C++ 
debugger. 


Zortech C++ Developer's Editon is the next generation 
MS-DOS C++ Compiler. One package includes the 


Zortech C++ Compiler, a C++ source- 
level debugger, a full set of popular classes, 
as well as complete source code to the 
standard library. 


Zortech C++ Developer's Edition 2.0 
features the latest AT&T V2.0 features 
such as multiple inheritance and type 
safe linkage, and it's now Microsoft 
Windows compatible. 


"Zortech has done a commendable job with C++ 2.0, 
and 1 recommend it highly...The ag 
impressive...If you can afford it, get the deve 


er is 
oper's 


version...it's worth the money!" 


- Bruce Eckel, Micro Cornucopia, pp. 8-17, March 1990 


"The Zortech C++ Compiler has become an intimate part 
of the work | do...Zortech C++ is one of the best MS-DOS 
products I've had the luck to use. If you want to work with 
C++ 2.0 on an MS-DOS computer, | can highly recom- 
mend the Zortech 2.0 release." 
- Scott Robert Ladd, Dr. Dobbs Journal, pp.64-73, January 1990 


C++...The Video! 


Zortech has commissioned a C++ video tutorial. The rules were: present C++ as simply 
as possible, make it teach C programmers C++ in the shortest possible time, and make it 
compiler/machine independent. it's now available...31 tutorials on six one-hour VHS 


tapes. Comprehensive workbook and tutorial disk are included. 


PHENOMENAL TRAINING VALUE! 


ZORTECH PRODUCTS 
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SAVE !!! 
LIST OURS Get the Developer's a 
. Edition for only $399 LIST OURS 
nr ME 199.95 165 (includes Compiler, Library Source 149.95 129 
С++ Debugger 149.95 129 Debugger, and Library н ' 
C++ Developer's Edition 449.95 399 Source) OS/2 Compiler Option 149.95 129 


C++ Tools 149.95 129 C++ Video Tutorial 499.95 449 
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CAN I PAY 
YOU IN BEADS?... 
! NO! COCONUTS?... NO! 
AMERICAN EXPRESS... 
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WE'LL MATCH NATIONALLY ADVERTISED PRICES. 


LIST OURS 
386 CONTROL PROGRAMS 
DESQview 386 190 169 
Microsoft Windows/386 195 139 
VM/386 245 205 
VM/386 Multi-User 895 819 
VM/386 Multi-User Starter 395 335 
386 DEVELOPMENT TOOLS 
386 ASM/LINK 495 435 
Lahey F77L-EM/32 (w/ OS/386) 1090 975 
Lattice C 286 (w/ extension) 495 395 
Lattice C 386 (w/ extension) 895 715 
Novell C Network Compiler/386 995 779 
Paradox/386 895 629 
WATCOM C 8.0/386 Prof. 1295 1099 
WATCOM C 8.0/386 Standard 895 719 
ASSEMBLY LANGUAGE 
Advantage Disassembler 295 279 
ASMFlow 99 89 
ASMToo! 90 80 
MS Macro Assembler 150 105 
OPTASM 125 109 
Re:Source 150 129 
Sourcer w/ Pre-Processor 140 125 
Turbo Debugger & Tools 150 105 
Visible Computer: 80286 100 89 
BASIC COMPILERS 
MS BASIC Prof. Devel. System 495 349 
Power Basic 110 99 
QuickBASIC 99 69 
True BASIC 100 69 
BASIC LIBS/UTILITIES 
db/LIB 139 121 
DiaLogic 79 70 
GraphPak 79 70 
GraphPak Professional 149 125 
P.D.Q. 99 89 
ProBas 135 125 
ProBas Toolkit 99 94 
ProMath 99 94 
QBase and Quickscreen 149 125 
QuickComm 139 125 
QuickMenu 59 55 
QuickPak 79 70 
QuickPak Professional 149 125 
QuickPak Scientific 79 70 
QuickScreen 79 70 
QuickWindows Advanced 149 125 
C COMPILERS 
C Network Compiler 695 525 
Lattice C 6.0 250 155 
Microsoft C 6.0 495 345 
MS Quick C 99 69 
MS QuickC w/ QuickAssembler 199 139 
Top 5peed C 199 179 
DOS Professional 399 359 
O5/2 Professional 495 445 
Turbo C 150 105 
Turbo C Professional 250 175 
WATCOM C 8.0 Professional 495 419 
WATCOM C 8.0 Standard 395 335 


LIST OURS 
C++ 
C++/Views 495 419 
Guidelines C++ 295 269 
NDP C++ 495 479 
Zortech C++ Debugger 150 129 
Zortech C++ 200 165 
Developer's Edition 450 399 
Zortech C++ Tools 150 129 
Zortech C++ Video Course 500 449 
C-COMMUNICATIONS 
Breakout 1l 125 99 
C Asynch Manager 3.0 189 139 
Essential Communications 329 259 
Greenleaf Comm. Library 2399 209 
Greenleaf ViewComm 559 475 
SilverComm C Async Library 249 209 
View-212 189 149 
C-FILE MANAGEMENT 
AccSys for dBASE or Paradox 395 335 
w/ source 795 675 
Btrieve 245 185 
Btrieve for DOS 3.1 Networks 595 449 
C-Index Plus 195 175 
C-ISAM 225 209 
Codebase IV 295 219 
CQL w/ PASS 395 349 
c-tree 395 315 
dBC 111 250 219 
dBC Iil Plus 500 439 
db. FILE Bundle 295 249 
Essential B-Tree w/ source 199 149 
FairCom Toolbox - Prof. Edition 1095 789 
FairCom Toolbox - Special 695 509 
Informix Products CALL CALL 
Xtrieve PLUS 595 459 
C-GENERAL LIBRARIES 
C TOOLS PLUS/6.0 149 109 
C Utility Library 249 175 
Greenleaf Functions 229 165 
Greenleaf SuperFunctions 299 209 
Power Search 149 99 
Turbo C TOOLS/2.0 149 109 
C SCREENS 
Greenleaf DataWindows 395 309 
Hi-Screen XL 149 129 
595 529 
Panel Plus 495 395 
Vermont Views CALL CALL 
Vitamin C 225 165 
VC 5creen 149 115 
C-UTILITIES/OTHER 
Clear 4 200 169 
C-Terp 300 219 
Code Runner 149 135 
Heap Expander 80 70 
HyperWindows 99 90 
PC-lint 139 109 
PCYACC Professional 495 469 
TimeSlicer 295 279 
w/ source 1000 899 


LIST OURS 


COBOL LANGUAGE 


Micro Focus: 
COBOL/2 w/ Toolset 1800 
Personal COBOL 149 
MS COBOL 900 
Realia COBOL 995 
SCREENIO 400 
CODE GENERATORS 
C Source 395 
Logic Gem 99 
Matrix Layout 2.0 200 
PRO-C 399 
DATABASE DEVELOPMENT 
Clarion 2.0 695 
Clipper 5.0 695 
dBASE IV 795 
dBFast/PLUS 345 
dGE 195 
FlashTools! 89 
FoxPro 795 
Magic PC 299 
R&R Report Writer 150 
R&R Code Generator 150 
Say What?! 50 
SilverComm Library 2.0 189 
Tom Rettig's Library 100 
UI2 Version Two 595 
DOCUMENTING/ 
FLOWCHARTING 
Clear 200 
C-Clearly 130 
Flow Charting 11+ 229 
Interactive Easyflow 150 
Paginate 100 
Source Print 99 
The Documentor 295 
Tree Diagrammer 99 
EDITORS 
BRIEF 3.0 199 
Edix 195 
EMACS 325 
Epsilon 195 
KEDIT 4.0 150 
MKS Vi 149 
Multi-Edit Professional 179 
Norton Editor 75 
SLICK Editor 195 
SPF/PC 245 
VEDIT PLUS 185 
уд 150 
FORTRAN LANGUAGE 
Grafmatic 135 
Lahey F77L 595 
Lahey Personal FORTRAN 77 95 
MS FORTRAN 450 
Plotmatic 135 
RM/FORTRAN 595 
GRAPHICS LIBRARIES 
Baby Driver 250 
Essential Graphics 399 
Font-Tools 150 
Font Window 125 
Graf/Drive Plus Personal 149 
Graf/Drive Plus Developer's 299 
GraphiC 5.0 395 
Graphics-MENU 195 
Data Entry Design 99 
Data Entry Module 59 
GSS Graphics Devel. Toolkit 595 
HALO 395 
HALO Window Toolkit 595 
icon-Tools/Plus 150 
Menuet 250 
MetaWindow 250 
MetaWindow Plus 325 
PCX Effects 99 
PCX Programmer's Toolkit 195 
PCX Text 149 
Turbo Geometry Library 200 
LINKERS/LIBRARIANS 
Plink86plus 495 
PolyLibrarian Il 149 
-RTLink 295 
.RTLink/Plus 495 
MODULA-2 
LOGITECH Modula-2: 
Compiler Pack 99 
Development System 249 
TopSpeed Modula-2: 
B-Tree Toolkit 149 
Communications Toolkit 149 
Compiler Kit 100 
DOS 3-Pack 200 
OS/2 TOOLS 
Brie 199 
CASE:PM CALL 
Epsilon 195 
MS OS/2 Pres. Mgr. Softset 150 
MultiScope 299 
PCYACC 395 
Smalltalk/V PM 495 
Vitamin C (OS/2) 225 
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LIST OURS 
PASCAL LANGUAGE 
Asynch PLUS 149 115 
B-tree Filer 125 99 
MS QuickPASCAL 99 63 
Object Professional 150 119 
Power Tools PLUS/5.0 149 109 
Topaz 75 67 
Turbo Analyst 99 79 
TurboMAGIC 199 179 
Turbo Pascal 5.5 150 105 
Turbo Pascal 5.5 Professional 250 175 
Turbo-Plus 5.5 199 159 
Turbo Professional 5.0 125 99 
PROTOTYPING 
Dan Bricklin's Demo II 195 159 
Grasp 199 129 
Instant Replay 111 150 135 
ProtoFinish 300 269 
Show Partner F/X 350 319 
Soft Demo 80 70 
SMALLTALK 
Smalltalk-80 (386) 595 535 
Smalltalk/V 100 B5 
Smalltalk/v 286 495 445 
Smalltalk/V MAC 200 159 
Smalltalk/V PM 495 395 
WINDOWS (MS) TOOLS 
Actor 2.0 699 559 
Case:W 795 759 
C-Talk/Views 450 375 
dBFas Windows 395 335 
DialogCoder 499 435 
MS Windows Development Kit 500 349 
ProtoView 595 535 
RFFlow 79 69 
Whitewater Resource Toolkit 195 169 
WindowsMAKER 595 535 
WinTrieve 395 339 
ADDITIONAL PRODUCTS 
APL*PLUS 695 549 
Janus Ada/Compiler System 300 269 
Lattice RPC 1600 1469 
Meridian AdaStudent 50 45 
Meridian Ada Developer's Kit 1095 985 
MKS AWK 99 85 
PC Link & Locate++ 395 359 
Personal Rexx 150 139 
SMS 495 445 
Softprobe 86/TX 395 CALL 
Spellcode 99 89 


ATTENTION 


Canadian customers: 
Use our toll-free number! 


800-445-7899 


NEW RELEASES 


VM/386 Multi-User Starter 
Protan that allows a user to add two 
addi 


tional text-based terminals to a 386 


PC to obtain a 3-user plug & play mu! 
user solution that is completely DOS 

compatible. Inexpensive, no need to 
learn a new operating system or instal 
and configure any boards. 


List: $395 Ours: $335 


Turbo Debugger and Tools 
Now includes Turbo Profiler which 


generates easy-to-read graphics that 
show where a program is spending its 
time. Turbo Debugger now makes it 


possible to run programs backwards 
with an "undo" feature. 


List: $150 Ours: $105 


PC Tools Deluxe Version 6 
PC Tools Deluxe Version 6 from 


ti- 


Central Point Software adds both power 


and ease of use to the world's top 
selling utilities package. PC Tools 
integrates the most commonly used 
utilities available for PCs into a single 
package Major utility capabilities in 
C Tools include disk diagnostic and 
recovery utilities, a DOS shell, hard 


disk backup, a desktop manager, a disk 


optimizer and a disk cache. 
List: $149 Ours: $95 


Don't see the 
product you want? 
We offer thousands 
of products not 
listed here. 
Please call 
and ask for 
a FREE catalog! 
LIST OURS 
APPLICATION SOFTWARE 
EE M 
COMMUNICATIONS 
BLAST Il 250 225 
Carbon Copy Plus 199 129 
DeskLink 170 129 
Laplink III 150 99 
PC Anywhere II! 145 99 
Procomm Plus 75 50 
SideTalk 120 90 
DESKTOP PUBLISHING 
Adobe Illustrator 695 409. 
Corel Draw! 595 399 
Gem Desktop Publisher 299 183 
HALO DPE 195 139 
Lattice HighStyle 375 319 
MKS SQPS 495 479 
PageMaker 795 509 
Ventura Publisher 895 525 
MATHEMATICS 
Derive 200 179 
MathCAD 495 315 
Mathematica 386 695 625 
SCIENCE & ENGINEERING 
AutoCAD Release 10 3000 CALL 
AutoSketch 150 95 
ChiWriter 150 129 
Control System Toolbox 495 375 
CSS 495 469 
DADiSP 895 759 
Design CAD 3-D 400 292 
Drafix Windows CAD 695 CALL 
EXACT 475 380 
Generic CADD Level 3 300 179 
LABTECH Acquire 195 179 
LABTECH Notebook 995 779 
MICRO-CAP 111 1495 1269 
Orcad PCB 1495 CALL 
PC TEX 249 229 
SCHEMA 11+ 495 449 
STATGRAPHICS 895 586 
Tango PCB Series II 595 559 
TECH*GRAPH*PAD 395 319 
T! 595 479 
UTILITIES 
386 MAX 75 66 
386 MAX Professional 129 115 
above DISC 119 84 
Command Plus 130 109 
DOS Partner 99 89 
Dr. 5witch DeveloperPak 99 89 
FASTBACK Plus 189 109 
HeadRoom 2.0 130 109 
Help Build 249 179 
MACE GOLD 149 129 
Magellan 139 99 
Memory Mate 70 47 
MKS Toolkit 249 199 
Move'em 89 79 
Norton Commander 89 58 
Norton Utilities 100 65 
Norton Utilities Advanced 150 99 
PC/Tools Deluxe 149 95 
Pizazz Plus 149 79 
Software Carousel 90 72 
5pinRite Il 89 75 
XTreePro 129 109 
PRODUCTS BY VENDOR 
س‎ EEE 
GREENLEAF 
Greenleaf Business MathLib 395 279 
Greenleaf CommLib 299 209 
Greenleaf DataMath Interface 75 69 
Greenleaf DataWindows 395 309 
Greenleaf DataWindows, OS/2 395 299 
Greenleaf Functions 229 165 
Greenleaf MakeForm 125 95 
Greenleaf SuperFunctions 299 209 
Greenleaf ViewComm 559 475 


LIST OURS 


MORTICE KERN SYSTEMS 


MKS AWK 99 
MKS LEX:YACC 249 
MKS MAKE 149 
MKS Programming Platform 665 
MKS RCS 189 
MKS Software Mgmt. Team 299 
MKS SQPS 495 
MKS Toolkit 249 
MKS Trilogy 119 
MKS Vi 149 
PERISCOPE 
Periscope 286 Flex Cable 200 
Periscope 386 Flex Cable 400 
Periscope Flex Cable Adaptor 350 
Periscope I/0K 495 
Periscope I/512K 595 
Periscope Il 175 
Periscope li-x 145 
Periscope 111/10 MHZ 1395 
Periscope IV/16 MHZ 1995 
Periscope IV/20 MHZ 2295 
Periscope IV/25 MHZ 2595 
Periscope Plus Board OK 300 
Periscope Plus Board 512K 400 
QUARTERDECK 
DESQview 130 
DESQview/386 189 
Manifest 60 
QEMM-386 100 
QRAM 80 
RAIMA 
db FILE/RETRIEVE 295 
db. FILE/RETRIEVE Multi-User 595 
db FILE/RETRIEVE UNIX 595 
WKS Library 195 
SAGE SOFTWARE 
C Beautifier 50 
Dan Bricklin's Demo ll Program 199 
PFinish 295 
PFix86Plus 295 
PlinkB6plus 495 
PolyAWK 99 
OS/2 Version 199 
PolyBoost II 80 
PolyDoc 199 
PolyLibrarian 99 
PolyLibrarian II 149 
PolyMake 3.0 149 
PolyShell 99 
PolyXRef 99 
Professional PVCS (Corporate) 495 
w/ PolyMake for OS/2 695 
PVCS/MAKE for OS/2 395 
WATCOM 
Watcom С8.0 Professional 495 
Watcom C8.0 Standard 395 
Watcom C8.0/386 Professional 1295 
Watcom С8.0/386 Standard 895 
Watcom F77 495 


Programmer's Policies 


Phone Orders 


Hours 9 AM-7 PM EST. We accept 
MC,Visa, AMEX. Domestic shipments, 
peer add $5 per item for shipping/ 
andling by UPS ground. For domestic 
COD shipments, please add $3. Rush 


service available. 
Mail or FAX Orders 


POs are welcome. Please include 


phone number. 
International Service 


Phone number required with order. 
Call or FAX for additional information. 


Dealers and Corporate Accounts 
Call for information. 


Unbeatable Prices 
We'll match nationally advertised 


prices. (Subject to same terms and 
conditions.) Prices subject to change 


without notice. 
30-Day Return Policy 


Disk seals cannot be broken unless 
manufacturer's policy states otherwise. 


Call for R.A. number. 


Circle 206 on Reader Service Card 


Greenleaf CommLib 3.0 
NEW! CommLib 3.0, the ultimate RS-232 library for C programmers. 

Interrupt driven file transfers in KERMIT, XMODEM, YMODEM, and ASCII 
are just a function call away. CommlLib 3.0 includes support for RTS/CTS 


and XON/XOFF, baud rates up to 115.2Kb, and 


support for up to 35 ports on multiport boards. 
GREENIEAF 


Modem control is easy with the more than 40 
functions for Hayes compatible modems. Run 
different baud rates and protocols on several ports at 
the same time! Greenleaf's package includes on-line 
| help, a five-hundred page manual, and free telephone 
dp support. 
List: $299 
Periscope... for REAL real-time Debugging 
When you need to see what happened before your program crashed, and 
you need to see it in REAL real-time, the only way to do it is with a hard- 
ware-assisted debugger that offers you a 
hardware trace buffer as well as hardware 
breakpoints. Periscope offers the most 
owerful, yet cost-effective, line of 
ardware-assisted debuggers around. 
Next time your software-only debugger 
runs out of steam, check out Periscope® 
Model Ill (PCs and ATs running up to 10 
MHz) and Periscope® Model IV (286s and 
386s running up to 


25 MHz). Call (800) 722-7006 or 404/875-8080 for 
technical assistance. 


For pricing, see vendor listing to left. 


Ours: $209 


The 
PERI E 


Company, Inc. 


db_FILE™ Bundle 


db FILE combines relational B-tree indexing and 
network model database technology assuring 
flexibility and optimum performance. Both access 
methods may be used independently or in 
combination for real power. db. FILE is written in 
C. Your db FILE applications will be portable to 
most C language environments. 


Special offer: Buy db FILE now at our low special 
price and you will also receive complete C source 
code and db RETRIEVE, the SQL-based Query 
and Report Writer. 


Single User: $249 (Valued at $1,780) 
Multi-User: $509 (Valued at $2,890) 


WATCOM C8.0/386 


WATCOM C8.0/386 is a 100% ANS! C 
optimizing compiler and run-time library for the 
Intel 80386 architecture generating applications 
for 32-bit protect mode. You can go beyond 
the 640K DOS limit when porting existing 
software or developing new applications. Im- 
portantly, library and source code compatibility 
with Microsoft C simplifies many porting 
projects. Significant features include: protected 
mode version of the compiler; VIDEO tull- 
screen source-level debugger; Microsoft library- 
and source-compatibility; execution profiler; 
high-performance linker; graphics library. 


Standard List: $895 Ours: $759 
Professional List: $1295 Ours: $1099 


RAIMA’ 


CORPORATION 


International: 201-389-9228 New Corporate Phone #: 
Customer Service: 201-389-9229 


Fax: 201-389-9227 800-422-6507 
Call or Write for Latest Free Catalog! 


A Division of Voyager Software Corp 8 
1163 Shrewsbury Ave., Shrewsbury, NJ 07702 -- 


WHAT’S NEW 


SOFTWARE 


Graphics for Project 
Management 
Systems 


Pp roject management sys- 
tems, while good for or- 


ganizing schedules and track- 
ing tasks, often provide only 
rudimentary graphical output 
at best. A new program called 
Graneda Personal uses a 
menu interface to work with 
project management systems 
such as Superproject Expert, 
Time Line, Artemis, Project 
Workbench, and Microsoft 
Project to create four types 
of drawings. 

American Netronic says 
that a chart produced with 
Graneda Personal will have 
up to six times fewer cross- ` 
overs than a drawing pro- 
duced by a project manage- 
ment system. 

The program runs on the 
IBM PC with 640K bytes of 
RAM and a hard disk drive. 
Price: $995. 

Contact: American Ne- 
tronic, Inc., 110 Newport Cen- 
ter Dr., Newport Beach, CA 
92660, (714) 760-8642. 
Inquiry 1157. 


Business Graphing 
on the Mac Without 
Typing Numbers 


ree Star's newest version 

of FlexiGraphs, the pro- 
gram that lets you create and 
edit business graphs without 
typing numbers into tables, 
includes a polynomial curve- 
fitting function. Once you 
draw a curve in a graph, Flexi- 
Graphs 1.1 will generate a 
polynomial equation of that 
curve. The program also has 
new functions to smooth 
hand-drawn curves. 

FlexiGraphs works in con- 

junction with Excel, WingZ, 
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The four types of drawings that Graneda can create include 


BÜSINESS 


ТИТЕ 


precedence network, arrow network, bar charts, and work 


breakdown Structures. 


Cricket Graph, and Delta- 
Graph by taking a different 
view of presentation graph- 


ics. Unlike other packages that 


require you to enter and 
change the data to create and 
modify charts, FlexiGraphs 
lets you create a spreadsheet 
from a graph. By changing 


the graph (i.e., drawing direct- 


ly on it with a mouse), you 


change the numbers "behind" 


the graph that go into the 

spreadsheet, letting you per- 

form what-if and break-even 

analyses intuitively. 
FlexiGraphs 1.1 runs 

on the Mac Plus. 

Price: $179. 

Contact: Tree Star, Inc., 

1802 Hillside Rd., Santa 

Barbara, CA 93101, (805) 

682-4096. 

Inquiry 1162. 


Integrated Business 
Management 
on the Mac 


D olleague 2 integrates 
scheduling, pricing, bill- 
ing, job traffic, income and 
expense reports, and other 
business management func- 
tions. You can customize its 
screens and fields in the 
database. The program has a 
built-in mail-merge function. 

Other features include 
graphing for reports, general 
ledger, sales reports, ac- 
counts receivable, and a 
daily calendar. 

The program includes a 
run-time version of 4th Dimen- 
sion and requires a Mac Plus 
with at least 2 MB of RAM. 


Price: $395. 

Contact: Colleague Business 
Software, Inc., 10000 Re- 
search Blvd., Suite 210, 
Austin, TX 78759, (512) 
345-9964. 

Inquiry 1161. 


DRI Eases 
Presentation Pain 


he new version of Digi- 

tal Research's Presenta- 
tion Team offers text chart- 
ing, drawing, and graphics 
capabilities. Version 2.0 
gives you desktop publishing- 
type control over word charts 
and a preview window that lets 
you see—all on one screen— 
the changes that take place in 
your image as you select dif- 
ferent attributes. 

You can create and edit 
presentations with all visuals 
in one file so that you need 
not close one file and reopen 
another to view the next slide 
in a presentation. 

The program supports 
GEM, CGM, PIC, EPS, and 
several other file formats. 
The program runs on the IBM 
PC with 640K bytes of 
RAM. 

Price: $495. 
Contact: Digital Research, 
Inc., P.O. Box DRI, 


Monterey, CA 93942, (408) 
649-3896. 
Inquiry 1158. 

continued 


New Spreadsheet Runs Under the X Window System 


he eXclaim! program, 

which Quality Soft- 
ware says is the first spread- 
sheet to run under the X 
Window System, uses the 
OSF/Motif graphical user 
interface and takes advan- 
tage of X Window's mouse- 
driven windowed interface, 
not just the X terminal emu- 
lator. The Motif interface is 
carried throughout as eX- 
claim! uses its own three- 


dimensional pop-ups and 
icons. The new program has 
all the standard features of 
other spreadsheet programs 
like Lotus 1-2-3 and Micro- 
soft Excel, including graphs 
and an alternate command 
interface bound to the Lotus- 
standard / (slash) key. 

Fonts are adjustable, and 
Quality Software says that 
PostScript and LaserJet 
printers will produce near- 


WYSIWYG output when 
printer and screen fonts can 
be matched. 

eXclaim! is for Unix Sys- 
tem V 3.2 and 4.0 systems, 
Xenix, and OSF/1. 
Price: $1000 to $10,000. 
Contact: Quality Software 
Products, Inc., 5711 West 
Slauson Ave., Suite 240, 
Culver City, CA 90230, 
(213) 410-0303. 
Inquiry 1159. 


Finally An input device based on your input. 


= ЕЧ 


Introducing 


The new SummoSketch Il tablets 
were created with one thing in 
mind—you, the people who use 
tablets every day. You said you 
wanted a complete plug and play 
package, so we're giving you 
the works—both in PC and 
Macintosh® SE and II versions. A 
12" x 12" or 18" x 12" graphics 
tablet with a 4-button cursor and 
2-button stylus, or 16-button 


New cursor for the PC. 
| Lifetime The PC version includes inter- 
Limited face cables for the ІВМ® PC, АТ 


November 28, 1989 


ws: Warranty 


P5/2 and compatibles. A utilities 
Device Inter- 
face™ driver 


diskette with test 
Universal Mouse 


and reset soft- 
ware, an 
Autodesk® 
ey.) | <> Emulator™ and a 
OPAN Microsoft® Windows 
driver. And an offer for 


© 1989 Summagraphics Corporation. 
Seymour, CT 06483 « All rights reserved. 


a free tablet template (US and 

Canada only) worth over $245. 
The Macintosh version has an 

Apple® Desktop Bus™ inter- 


face device іо connect ће === 


tablet to the computer. 

You'll also get the most soft- 
ware compatibility with over 250 
PC programs and all Macintosh 
SE and Il software written under 
the Apple Software Developers 
guidelines. 

SummaSketch Il tablets have a 
standard accuracy measurement 
of +0.015 inches, selectable res- 
olution of up to 1,016 lines per 
inch and high proximity so you 
can trace from documents up fo 
1⁄2" thick. Add in convenience fea- 
tures such as a power/proximity 
light, on-off switch, wedge shape 
design for easy use, lightweight 
construction for portability—and 
it's easy to see why SummasSketch 
is the industry standard and the 


obvious choice of today’s com- 
puter professionals. 

Best of all, you get all of 
these benefits at an affordable 
price. And that's why our new 
SummaSketch Il is the easiest 
buying decision you have to 
make. Find out more about 
SummaSketch Il today. For litera- 
ture and the name of a local 
dealer call 1-800-888-2028, 
Ext. 304. For technical informa- 
tion call 203-881-5400. 


C. Summagraphics. 


Every decision should be this easy. ™ 


For IBM/Compatible information circle 261, For Macintosh information circle 262, 


For Dealer inquiries circle 263 on Reader Service Card. 


WHAT'S NEW 


Finite Element 
Analysis on the Mac 


L apCAD Engineering's 
new version of LapCADII, 
a finite element modeler that 
runs on the Mac, supports 
model sizes of up to 10,000 
nodes. A PICT interface lets 
you run a blueprint through a 
scanner, read the resulting 
PICT file, reproduce the 
drawing, and mesh it into a fi- 
nite element or solids model. 

LapCADII 4.0 serves as a 
preprocessor and postproces- 
sor for two finite-element- 
analysis programs, MSC/pal 
and MSC/pal 2, developed by 
MacNeal-Schwendler. Once 
the model is analyzed by the 
MSC programs, you use Lap- 
CADII to view the shapes 
and stresses. 

LapCADII 4.0 supports 
wire-frame, hidden-line, 
shrunken-element, and shad- 
ed plots, and graphical model- 
ing operations such as copy, 
rotate, snap, and contract. 
Price: LapCADII 4.0, $495; 
MSC/pal, $1495; MSC/pal 2, 
$2495. 

Contact: LapCAD Engineer- 
ing, 1568 Diablo Point Court, 
Chula Vista, CA 92011, 
(619) 421-1236. 

Inquiry 1163. 
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SCIENCE AND ENGINEERING 


LapCADII, analyzing the stress contours of an automotive 


suspension part. 


Real-Time 
Process Control 


W ith Quick-Stat, a sta- 
tistical control system, 
you can monitor manufactur- 
ing operations in real time, al- 
lowing you to eliminate waste 
and reduce downtime on an as- 
sembly line, Custom Tech- 
nology says. The program is 
currently available for the 
IBM AT, and a Unix version 
with an X Window System 
display driver will be available 
by mid-June. 

Quick-Stat can continuous- 
ly acquire data from intelligent 
devices and immediately 
display data points against pa- 


A Kinder, More Accurate, Nonlinear FEA 
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rameters such as an upper or 
lower control limit. In this 
way, the program can notify 
you when something on the as- 
sembly line is out of kilter. 

As the program acquires 
the data from a programmable 
logic controller or any other 
measurement instrument, it 
can automatically calculate 
Statistical functions. The pro- 
gram can simultaneously 
monitor up to 20 processes. 

Quick-Stat supports de- 
vices from Alan Bradley, 
Gould-Modicon, Texas In- 
struments, other device manu- 
facturers, and any device 
with an RS-232C serial port. It 
requires 640K bytes of RAM 
and a hard disk drive. 

Price: Base configura- 


ccuPak, a new package 
for Algor’s Design and 
Finite Element Analysis 
System for the IBM AT, 
combines a decoder and 
precision contouring with 
stress-to-nodes capability to 
make it easy for design engi- 
neers to perform accurate 
analyses. AccuPak’s decod- 
er uses a spreadsheet inter- 
face instead of providing you 
with lengthy text files. With 
the decoder, you can specify 
information about the model 
that you aren’t able to spec- 
ify in the modeling phase. 
The stress-to-nodes tech- 
nique extrapolates nonlinear 


tion, $1995. 

Contact: Custom Technol- 
ogy, 300 West Grand, Suite 
605, Chicago, IL 60610, 
(312) 384-4104. 

Inquiry 1164. 


Emulate 
Pen Plotters 
with PrintAPlot 


new version of Print- 
APlot, the utility that lets 

your printer emulate a con- 
ventional pen plotter, can print 
large drawings over multiple 
pages and lets you position an 
image any where on a page. 

Other features of version 
2.0 include rotation of draw- 
ings by 90, 180, or 270 de- 
grees; the ability to scale draw- 
ings from | percent to 600 
percent of original size; inde- 
pendent x and y positioning; 
and a generic HPGL setting 
that lets the printer emulate 
more plotters. 

PrintAPlot 2.0 consumes 
234K bytes of RAM. 
Price: $299. 
Contact: Insight Develop- 
ment Corp., 2200 Powell St., 
Suite 500, Emeryville, CA 
94608, (800) 825-4115 or 
(415) 652-4115. 
Inquiry 1167. 


continued 


stress values to element 
nodes and edges, where 
maximum stress is most 
likely to occur. Independent 
estimates of stress values at 
shared nodes are compared 
to indicate accuracy; from 
the comparison, the pro- 
gram assigns a confidence 
factor that you can plot to 
compare with stress plots. 
Price: AccuPak, $895; base 
system with ViziCad Plus, 
$889. 

Contact: Algor Interactive 
Systems, Inc., 260 Alpha 
Dr., Pittsburgh, PA 15238, 
(412) 967-2700. 

Inquiry 1165. 


Develop It Once And For All 


ORACLE Allows PC Developers To Build Applications For All Their Computers. Without Any Re-coding. 


Software developers can now use their 
PCs to create even the most sophisticated 
database applications and then run them 
unchanged on virtually any major computer 
system. 

Everything from a standalone PC to a 
client-server configuration on a LAN, from a 
minicomputer to the largest IBM mainframe. 

In fact, applications developed with 
ORACLE" tools and database run unchanged 
on over 80 different computers. 

ORACLE tools give PC programmers an 
integrated set of application development 
tools including a powerful 4GL, a screen 


OR! ' à He n 


1 


virtually eve 
softw 


generator, a reportwriter and a menu 
generator. 

ORACLE tools can access data distributed 
over multiple ORACLE databases as well as 


| Call rightnow 
and get 30 days 
of free phone support. 


1-800-ORACLE1 ext. 49A1 


vendors 
are. 


ORACLE 


Compatibility • Portability • Connectability 


©1990 Oracle Corporation, ORACLE is a registered trademark of Oracle Corporation. All t 
vademark, or regis trademark of the respectiv for 


data stored in other vendors software such as 
IBM's DB2 and SQL/DS and DEC’s RMS. 

Oracle backs all of its products with the 
largest service, support and consulting group 
in the world. 

And if you order now, Oracle will provide 
30 days of free installation support plus a 30- 
day money-back guarantee. 

Buy the Professional ORACLE tools and 
database for $1299, or buy just the tools for 
$799. 

Call 1-800-ОКАСІ ЕІ, ext. 49A] right 
away and see just how quickly and easily 
things develop. 


names referenced are the service mark, 


e manufacturer. Cal 1 LE1 fo and software requirements. 


An Avalanche of 
CD-ROM Information 


We've recently been buried 

by an avalanche of releases de- 
scribing CD-ROM subscrip- 
tions and HyperCard directo- 
ries of services. Here are a 
few of them. 


D Guide, the magazine 
that covers the audio com- 

pact disk field, is now offer- 
ing a quarterly CD-ROM sub- 
scription that provides over 
40,000 listings, 4000 full re- 
views, sample audio tracks, 
and liner notes of CDs. Each 
update features new reviews, 
listings, and about 10 disks 
that include a sample track. 

In addition to serving CD 
cognoscenti, the CD-ROM— 
also available for touch- 
screen monitors—can act as a 
point-of-purchase tool. 

Filters let you search for a 
CD by several categories, in- 
cluding name, title, disk 
label number, and, if the disk 
is reviewed, sound and per- 
formance ratings. The pro- 
gram also lets you play any 
CD on your CD-ROM drive. 

CD Guide Optical Edition 
conforms to the ISO 9660 stan- 
dard and runs on an IBM PC. 
Price: Single issue, $99; 
quarterly subscription, $259. 
Contact: WGE Publishing, 
Inc., Forest Rd., Hancock, 
NH 03449, (800) 227-1053 
or (603) 525-4201. 
Inquiry 1168. 


hakespeare on Disc! in- 

cludes the bard's 37 plays, 
five narrative poems, and 
154 sonnets in both the 
Queen's English and Ameri- 
can English versions. The CD- 
ROM requires an IBM XT 
with 640K bytes of RAM. 
Price: $99. 
Contact: CMC Research, 
Inc., 7150 Southwest Hamp- 
ton, Suite C-120, Portland, 
OR 97223, (503) 639-3395. 
Inquiry 1169. 
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Prezs any key to view track information... 


With the CD Guide Optical Edition, you can examine liner notes 
or cover art while listening to the best cut from a featured disk. 


icroPatent is making 

17 years' worth of ab- 
stracted information on U.S. 
patents available to IBM PC 
users who subscribe to its 
Automated Patent Searching 
(APS) system. 

APS runs on the IBM XT 
or higher with 640K bytes of 
RAM, a hard disk drive, and 
a CD-ROM drive. 

Price: Weekly subscription, 
$3150 per year; monthly, $950 
per year; two-year back-file 
disks, $90 each; Toshiba XM 
3201 CD-ROM drive, $895; 
Hitachi CDR 3600 drive, 
$799. 

Contact: MicroPatent, 25 
Science Park, New Haven, CT 
06511, (800) 648-6787 or 
(203) 786-5500. 

Inquiry 1170. 


HyperCard-based direc- 
tory called the Macintosh 
Yellow Pages provides a list- 
ing of Macintosh software, 
hardware, accessories, 
books, CD-ROM titles, and 
magazines. The program has 
an indexing system that lets 
you search for a product 
using synonyms. 

Each product listing in- 
cludes a one-sentence descrip- 
tion of the product. As in the 
Yellow Pages of your phone 
book, display ads purchased 
by companies further describe 


their products. 

The Macintosh Yellow 
Pages will be updated on a 
regular basis. The program 
requires HyperCard 1.2 and 
a Mac Plus. 

Price: $39.95. 

Contact: Digital Media Pub- 
lications, Inc., 362 Memorial 
Dr., Suite 121, Cambridge, 
MA 02139, (617) 225-7121. 
Inquiry 1171. 


he Specialty Series of 

databases from Aries Sys- 
tems contains journal refer- 
ences selected from the Na- 
tional Library of Medicine's 
Medline database with ab- 
stracts drawn from more than 
3000 biomedical journals. Ini- 
tial offerings include clinical 
and research pathology, radiol- 
ogy, and primary clinical 
care. 

Disks are available in High 
Sierra and ISO 9660 formats 
and run on the Mac Plus or 
higher (a Mac SE or higher is 
recommended). 

Price: PathLine (pathology) 
and RadLine (radiology): $995 
for a quarterly subscription, 
$595 for an annual subscrip- 
tion. Core Journals (clinical 
and primary medicine): $795 
for a quarterly subscription. 
Contact: Aries Systems 
Corp., One Dundee Park, 
Andover, MA 01810, (508) 
475-7200. 

Inquiry 1172. 


Programmable 
DOS Shell 
for Power Users 


M i-Shell is a cross be- 
tween a programmable 
Unix shell and a DOS shell 
such as Norton Commander, 
OpeNetwork says. The shell 
lets you browse through direc- 
tories and execute commands 
on files or sets of files with a 
point-and-shoot or com- 
mand-line interface. 

The shell's programmable 
functions let you streamline 
your routines. You can assign 
arbitrary sequences of actions, 
written as a Mi-Shell script, 
to any keystrokes. Actions can 
depend on the environment, 
such as the file you are cur- 
rently pointing to or its 
extension. 

Mi-Shell lets you modify 
the size, appearance, and con- 
tent of the display panels. 

You can display more or less 
information on each file and 
sort files in many ways, in- 
cluding by size, extension, 
and time stamp. 

A built-in debugger is pro- 
vided for the Mi-Shell script, 
which is a Forth-like lan- 
guage. Mi-Shell requires 130K 
bytes to initialize and needs 
10K bytes of RAM when it 
executes an application. 

Mi-Shell integrates with 
two other power tools from 
OpeNetwork: the Berkeley 
Utilities, which lets you exe- 
cute Unix commands from 
your DOS environment, and 
Delta, an advanced file-com- 
parison utility that is suited for 
programmers. You can use 
Mi-Shell instead of the com- 
mand line to invoke these 
tools. 

Price: $89; Berkeley Util- 
ities, $125; Delta, $79. 
Contact: OpeNetwork, 215 
Berkeley Place, Brooklyn, NY 
11217, (718) 638-2240. 
Inquiry 1174. 
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A Snapshot 
Inside Apple 
from David Ramsey 


n a presentation sponsored 

by North Shore Computers 
of Milwaukee, David Ram- 
sey, a software engineer fired 
last year by Apple Computer 
for allegedly disclosing confi- 
dential information on 
CompuServe’s MacPro forum, 
provided a glimpse of what it 
was like to work at the com- 
pany and gave his opinions 
on several other topics, includ- 
ing System 7.0 and C++. 

During both a private in- 
terview and his subsequent 
speech, Ramsey appeared to 
bear no ill will over his forced 
ouster from the Silicon Val- 
ley giant. “Do I hate Apple?" 
he began with a grin. "Let's 


Pro-Series 
PS3204 
80386 25Mhz 


1Mb RAM 
40MB HD 


Pro-Series 
PS3254 
80386 20Mhz 


1Mb RAM 
40Mb HD 


look at what Apple has done 
for me. I was a relatively ob- 
scure programmer. Now I'm а 
famous media figure and 
martyr, and I'm making 50 
percent more money. I love 
Apple." 

In the private interview, he 
noted that “when I first 
started, Jean-Louis Gassee 
was up on the same floor as all 
the system software engi- 
neers, and we could just walk 
on over and talk to him. . . 
and show him something we're 
doing. And about a year and 
a half or two years ago, the ex- 
ecutives all had a brand-new 
building built from the ground 
up, and they're enthroned in 
it. And, you know, I can walk 
into the lobby, but I can't get 
out of the lobby. I had to make 
an appointment to see him 
now. I thought that hurt a lot." 

Ramsey also spoke on 
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Pro-Series 
PS2122 


Apple's penchant for reorgani- 
zation. As to whether 

Apple's constant reorganizing 
revealed any deep problems, 
he said, "They tend to have 
panic reactions which are 
overblown.” 

Ramsey also voiced his 
concerns for Apple’s upcoming 
System 7.0. “I am very ner- 
vous about System 7.0 because 
they are trying to make this 
the last great hurrah of the 
classic Mac operating sys- 
tem. Consequently, they are 
throwing a number of fea- 
tures at it... .I don’t think that 
they're feeling insecure 
about Windows or OS/2 or 
anything, but, if they were, 
it would explain a lot about 
System 7.0. 

“System 7.0, as you know, 
is large, and it adds a com- 
pletely new printing architec- 
ture that will break every 
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printer driver in the world. It 
adds Apple's outline font sys- 
tem, which means that, in 
addition to dealing with bit- 
map fonts and PostScript 
fonts, you also now get to deal 
with outline fonts. Remem- 
ber back when the Mac was... 
really simple and relaxed, 

and we laughed at the DOS 
people because they had all 
the font problems to deal with? 
Grab some noncomputer per- 
son and try to explain why 
what they saw on their screen 
and printed at their Image- 
Writer isn't what they got 
down at Kinko's Copy on their 
LaserWriter, that you've got 
three imaging models," he 
said. 

"System 7.0 will have a lot 
of improvements. They will 
make it much, much easier 
for people to write third-party 

continued 
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Options and Peripherals 


e 1.2Mb floppy drive 


Video: 


Peripherals 


(360K for Series 100) 
e HD/FH controller 
(1:1 int. 386s, 286s) 
e Enhanced 101 Keyboard 
e Mono monitor & card 
• 1 year part & labor warranty 


e Monochrome monitor 

e CGA (Color Graphic) 

e EGA (Enhanced Graphic) 
e VGA (Video Graphics) 


Hard Drive: 
e From 20Mb to 320MB 
* MFM, RLL, SCSI, ESDI, IDE 


• Modem 

* Mice 

e Surge protectors 

e Memory & add in boards 
• Math Co-processor 

e Printer: Star, Panasonic 
e 720K and 1.44Mb floppy 


Comtek Solutions, Inc. 


1739 NW 16th Street, Oklahoma City, OK 73106 
Excellent service and competitive price since 1979 


e = 


Order: 800-767-0668 
Fax: 405-525-9154 


Government/Corporate/Education P.O’s accepted 
Payment: All prices are cash discounted. VISA, Mastercard, Discover. Personal & Company checks take 10 working days before shipping. 
Money order, Certified & wired funds get immediate shipment. Net 10 day term with Visa or Mastercard guarantee, 


Shipping: st Ree, Express (customer is responsible for shipping). Please call for any custom quotations. Prices are subject to change 
without notice. 


Info: 405-524-0668 
Tech: 405-524-0761 


Dealer, quantity, purchase inquiring invited 
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MYODA computers are manufactured by PAO-KU Group, a highly respected, 
public-held corporation. The MYODA product line includes a full selection of 
desktop and laptop computers. Myoda is the one source supplier for costumer 
looking for quality, service & price. 


LT3500 $1999 LT5200cb$ 3799 NEW! 


* INTEL 80286-12cpu * INTEL 80386-25cpu 
e O wait state * 0 wait state 
• 80287 coprocessor socket * 80387 coprocessor socket $ 3 0 Q o 
* 1MB on board (expand *1MB on board(expandable 
[-- а den. to 8MB) 
• Gas Plasma 640 x 480 e 32KB CACHE memory 
EGA mode, • 4 Gray scale * Gas Plasma640/480 LT5200SX 
* 40M HDD (28 ms) • VGA mode, 16 gray scale * INTEL 80386-SX 
• 1.44MB FDD • Other configrations are as * 0 wait state 
* 2 serial, 1 parallel port same as LT5200SX • 80387-SXcoprocessor socket 
* 1 EGA/CGA /MGA CRT *1MB on board(expandable 
port to 8MB) $ 2 599 
ن‎ —À——————,Pí—— ÀÀÓ—— 9 CNG MAD 
• VGA mode, 16 gray scale LTS200NV | 
MYODA а - 40M HDD(28ms) * INTEL 80286-16 cup/O wait state 
fe >... * 1.44MB Floppy Drive • 80287 coprocessor socket 
16Bit VGA Сагай НЫР сс ; 25 i mmus. ~ *P serial, 1parallel port • 1MB on board (expandable to 
512K, Res. 800/600 im & аа | TERK . 1VGAEGA CRT port BMB) um 
m : 3 m Pl DES C dm * 2 full size expansion slots * Other configrations are same 
$1 49 ЕЕГ ДЮН 17  -90-260V auto switch power as LT5200CD (no CACHE 
EL o Uo a EMI БАЕ supply memory) 


Expansion neni Fs | 
coverter(12V-1 10V) for use | 


Hie SPECIAL ON 
oo MOTHERBOARD 
SUNTAC/VLS! 286-12 
^ A L | ! | AMI 386-25/64 cache 
MYODA 3865Х-16 
1-800-562-1071 Vertical Case 


Large, medium & small 


Mp3410 $685 mp2000 $319 


* INTEL 80286-12cpu » 8088-1(10MHZ) Micropro 
* 0 wait state cessor 
* 80287 coprocessor socket * 4.77/10 MHZ Clock Speed MD5030 $859 MD7240 $2399 
* 1MB on board (expanable * 256KB installed, Expand e INTEL 80386SX-16cpu e INTEL 80386-25 

to 4MB on motherboard) able to 640KB on Board * 80387 coprocessor Кы, « 0 wait e а 
• 101 key enhanced • One 360 KB Floppy Drive * 1MB on board (expand * 80387 coprocessor socket 

keyboard | with Controller — able to 8MB on mother • AMI CACHE386-25 Маі! 
*1.2 MB Floppy Drive * Four 1/2 Height Drive board) * 64 KB cache memory 
*iserial, 1parallel, 1 game Bays | * 101 key enhanced * 4MB on board (expand 

pot e Turbo Switch & LED keyboard able to 16MB) 
. 8 expansion slots * Reset Switch ‚ 1.2 MB Floppy Drive . 101 key enhanced keyboard 
• 1:1 interleave HFDC * Hard Drive Access LED * {serial,1 parallel, 1game port • 1.2 MB Floppy Drive 
* 180W power supply * 150W Power Supply * 8 expansion slots * 1serial, 1parallel, 1 game port 
* Baby AT case * 101 key enhanced * 200W power supply * 8 expansion slots 

Keyboard • 1:1 erleave HFDC ‚ 220W power supply 


Options: - ES * 1:1 interleave HFDC 
5ms) $21 5339 _BOMB26m2) $559 ere 


Li Drive. MB(! i 2 9 a)$ 
OON tec GA Monitor $339 ^ 12" Monochrom е Monitor $ 85 


.. Price & Availability Subject to Change without Notice. 


For Regional Distrib. Centers, please call: 1-800-562-1071 


Volume Buyers Welcome 


Illinois: (708) 369-5199 Fax: (708) 369-6068 pao-ku international CO, ltd. 


1053 Shore Rd, Naperville IL. 60563 
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print drivers. Although, of 
course, Apple has announced 
that, gee, we’ve had a little 
problem with this, it won’t be 
in the initial release of Sys- 
tem 7.0. There are some excit- 
ing parts about it. The new 
Finder looks pretty neat from 
what little I’ve seen and what 
Apple has talked about. I guess 
the basic thing is to say I’m 
cautiously optimistic, but I’m 
kind of nervous, and I’m not 
going to put it in my machine 
right away.” 

Concerning the current 
state of Mac technology, he 
said, “Apple hasn't done 
anything neat in a long time. ] 
want to see Apple do some 
neat stuff. Their idea is the 
Пе.” 

While conceding that the 
IIci was a good machine, he 
remarked, “The [original] 
Mac hardware was boring, it 


REGIONAL 
WHAT'S NEW 


= i MIDWEST | | 


was the software that was ex- 
citing. I think Apple's been 
living off of that too long." 
He answered hardware specu- 
lation by saying, “At the time 
I left Apple, there was no 
68040 project going on that I 
personally knew about. I’m 
sure that’s changed. I imag- 
ine Apple's working on it, but I 
don't know diddly about it.” 
However, he ended dreams of 
an imminent 68020- or 
68030-based Mac Portable by 
disclosing that such machines 
weren't in the immediate fu- 
ture due to “too much power 
drain." 

He had praise for Apple's 
portable. “It’s a nice machine. 
I rather like it. It's heavy and 
expensive, but I don't think 
you can compare it directly to 
a DOS portable." For exam- 
ple, his DOS portable is 
“very slow compared to the 


a 


Mac. It’s got no disk drives at 
all, no graphics, pretty much. 
You can’t do that with a Mac. 
With a Mac, it’s got to have a 
hard disk and lots of mem- 
ory. It’s got to have a razor- 
sharp, very-high-definition 
display." 

Ramsey, now working for 
Aapps, a Silicon Valley start- 
up, also voiced his views on 
object-oriented programming. 
“Object-oriented program- 
ming is a big thing, it's a big 
bang, it's trendy, and it's 
neat. It really offers productiv- 
ity benefits, but everybody's 
afraid that if they require so 
much to learn a new lan- 
guage, nobody will do it. So, 
it's a common thing today to 
graft these object-oriented con- 
structs onto procedural lan- 
guages. That's always kind of 
a hack, but it can be done 
neatly and elegantly. Apple 


hired the inventor of Pascal, 
Niklaus Wirth, to come in to 
help it with Pascal. And that 
gave us Object Pascal, which is 
pretty nice. It's clean, it's 
simple, there are only a very 
few extensions, but they're 
powerful." 

Ramsey didn't have any 
kind words for C++, how- 
ever. “C++ is taking a 
rather archaic language that 
was invented back in the 
early seventies, and they’re 
throwing everything at it. It’s 
extraordinarily complex, very 
steep learning curve, lots of 
ways to hang yourself. It’s bad. 
It’s not good.” On the topic 
of preferred programming lan- 
guages, he stated, “I’m 
pretty open. The only thing is 
thatC++...should be 
avoided at all costs.” 
—Reported by Jean 
Mickelson 


ustomer Support BBS 


^N ...for the IBM PS/2, XT, AT and compatibles. 
Support your customers via modem. Electronic mail between your 
customers and you gives them the answers they need, 7 days a week! 
* They can upload questions and problem reports to you 

* You can download updates and product information to them 
* Multiple users may be online at once, on one computer 

* SIGs, teleconferencing, and questionnaires too 

* Very easy to install and configure, works under MS-DOS 


чаш fifi» Works with COM1/COM2/COM3/COM4, or multi-port 


serial cards or multi-modem cards 


Only $59 for the complete 2-line software! 


Call our “demo” system with your modem: (305) 583-7808 


GALACTICOMM 


© 1990 Galacticomm, Inc. * 4101 S.W. 47th Avenue, Suite 101, Fort Lauderdale FL 33314 * Voice: (305) 583-5990 
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POWER-USER - 3 
SPECIAL! 


— umm 
| 
| 


dd) it iin a ٹل‎ PTT 


LE 


THE m = 


25 MHz 80386 PROCESSOR, 8 MB RAM 
SUPER VGA GRAPHICS WITH COLOR MONITOR 
200 MB-15 MSEC HARD DRIVE, 1.2 MB FLOPPY 


For more than three years, we’ve 
been a major supplier of PC- 
compatible computers to OEM and 
European markets. Earlier this year, 
we introduced a new line of 80386-based busi- 
ness computers. Because of the positive response 
our introductory SQUARE? system received, we 
are now offering a specially priced system for 
power-users: The SQUARE? к^ The 200 MB/ 
15 MSEC hard drive features a data transfer rate 
greater than 1000 Kb/sec. This blazing hard disk 
combined with a full 8 MB of RAM, anda 
Super VGA color monitor will ensure that you 


REASON 


TECHNOLOGY 


$3,695 


can meet the demands of the 
most sophisticated applications- 
today and tomorrow. When you're 
looking at high-performance 
systems make sure that's what you'll get-not 
just a fast processor in a chain of weak links. 
As with every SQUARE, custom configurations 
are available to address your specific needs. 
And every SQUARE is backed by a 1-year 
warranty and a 30-day money-back guarantee. 
Call today to order your SQUARE system, or 
for more information on the entire line of 
SQUARE computers. 


The solution...Reason. 
290 Coon Rapids Blvd., Minneapolis, Minnesota 55433 «612-780-4792. FAX 612-780-4797 
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Acquire and Store 
up to 500 Million 
Data Points 


EM Data’s analog data 

acquisition package lets 
you continuously acquire and 
store up to 500 million data 
points at streaming rates of 
up to 1 MHz on a 386-based 
computer with extended 
memory. Called Snap-Stream, 
the program works with the 
company's core product, Snap- 
shot Storage Scope. When 
used without Snap-Stream, the 
core program can store up to 
32,000 data points without 
pausing. 

At sampling rates of up to 
3000 kHz, the programs let 
you plot up to 32 waveforms 
during streaming. You can 
have up to five display 
"pages" with any combination 
of one to 32 waveforms, and 
at any time during testing, 
you can look at a new dis- 
play page. The program can 
acquire up to 80 waveforms 
simultaneously. 

The program supports pre- 
test and post-test triggers, and 
you can zoom and pan 
through the data. 

Price: Snap-Stream, $495; 
both programs, $890. 
Contact: HEM Data Corp., 
17336 Twelve Mile Rd., 
Southfield, MI 48076, (313) 
559-5607. 

Inquiry 1013. 
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Snap-Stream, showing six data acquisition windows. 


Forecasting and 
Linear Programming 
for Business 


W ith ForeProfit, you can 
analyze business data 
and forecast future trends 
using a variety of statistical 
techniques (e.g., regression 
modeling, linear program- 
ming, and time series analy- 
sis of historical data). With the 
program, you can build eco- 
nomic forecasting models, 
solve operational mix prob- 
lems, and create graphs from 
data. 

ForeProfit runs on the 
IBM PC with 512K bytes of 
RAM and a Hercules graph- 
ics card or better. 

Price: $250. 
Contact: Loon Valley Soft- 


Equal Access for DOS Users 


s the use of multiplat- 

form networks starts to 
increase in corporations, the 
need to access the same data 
from different platforms 
also increases. Micro Deci- 
sionware's version 3.3 of 
PC/SQL-link, an end-user 
access program, was de- 
signed with this need in 
mind. With PC/SQL-link 
3.3, you no longer have to 
have OS/2 Extended Edition 
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on your workstation to ac- 
cess the Extended Edition 
].2 Database Manager. 

The program not only en- 
ables you to access the data- 
base over your network, but 
also lets you upload PC data. 
You can also access host-res- 
ident data stored in IBM's 
DB2 and SQL/DS, with the 
installation of PC/SQL-link 
host software. 

PC/SQL-link runs on the 


ware, 420 Summit Ave., Suite 
38, St. Paul, MN 55102, 
(612) 227-5552. 

Inquiry 1017. 


Save Mac Files 
Automatically 


utoSave II 1.1 is an 


INIT for the Mac that lets 


you save a file automatically 
at intervals of from 1 to 99 
minutes. The program lets 
you exclude specific applica- 
tions from being saved. 
AutoSave II 1.1 runs on 
any Mac except for 128K- and 
512K-byte Macs with unen- 
hanced ROMs. 
Price: $49.95; five-user 
package, $150; 10-user pack- 
age, $250. 
Contact: Magic Software, 


IBM PC with DOS 3.3 or 
higher, 400K bytesof RAM, 
PC-SQL-link Requester, an 
OS/2 EE Router (which in- 
cludes a DOS Database Re- 
quester), and a NetBIOS- 
compatible LAN. 

Price: $300 to $500 per user. 
Contact: Micro Decision- 
ware, 2995 Wilderness 
Place, Boulder, CO 80301, 
(303) 443-2706. 

Inquiry 1016. 


Inc., 2206 Franklin, Bellevue, 
NE 68005, (800) 342-6243 

or (402) 291-0670. 

Inquiry 1014. 


An Expense 
Program for Your 
Business Car 


A utoplan is a car expense 
program for tracking the 


business use of your car. You 
can use it to keep track of 
maintenance Statistics, tax 
rebates, insurance, licensing, 
vehicle costs, and loan 
information. 

Autoplan runs on the IBM 
PC with 256K bytes of RAM. 
Price: $49. 

Contact: Black Cat Soft- 
ware, P.O. Box 4181, Station 
D, London, Ontario, Canada 
H5W 5H6, (519) 681-8072. 
Inquiry 1015. 


The Torah 
for the Mac 


D avka Corp. has released 
a Bible research and 
study program that contains 
the complete Hebrew text and 
English translation of the 
Chumash, the Five Books of 
Moses. In addition to letting 
you hyperlink personal com- 
ments and illustrative graph- 
ics to English or Hebrew text, 
Torah Scholar lets you delve 
into the mystical world of hid- 
den-code searches and gema- 
tria, a method of calculating 
numerical values of Hebrew 
words, the company says. 

A less powerful version of 
the program, Torah Teacher, 
doesn't support interval 
searches or gematria. 

Price: Torah Scholar, $295; 
Torah Teacher, $195. 
Contact: Davka Corp., 845 
North Michigan Ave., Suite 
843, Chicago, IL 60611, 
(312) 944-4070. 

Inquiry 1026. 


continued 


AD# 9013 


RESOURCE CONCEPTS COMPUTER OUTLET 


COMPLETE SYSTEMS 


e- SIIG S286-16B: 8/16 MHZ, 0 WAIT, 

re 512KB, EXP TO 2MB, 80286-16 
MICROPROCESSOR, 80287 SKT, 8 
EXP SLOTS, 2 SERIAL PORTS, 1 
PARALLEL PORT, 1 GAME PORT, 
1.2MFLOPPY, 1:1 INTERLEAVE 
2FD/2HD CONTROLLER, 192W P/S, 
101 KEYBOARD, JUNIOR CASE 
W/LED DISPLAY, MS DOS 4.01 
W/GW BASIC $1119.95 


SIIG $386-20: 8/20 MHZ, 0 WAIT, 1 
MB MEMORY, EXP TO 8 MB, 80386- 
20 MICROPROCESSOR, 80387 SKT, 
8 EXP SLOTS, 2 SERIAL PORTS, 1 
PARALLEL PORT, 1 GAME PORT 1.2M FLOPPY, 1:1 INTERLEAVE 
MFM 2FD/2HD CONTROLLER 200W P/S, 101 KEYBOARD, FULL 
SIZE CASE W/LED DISPLAY MS DOS 4.01 W/GW BASIC $1614.95 


SIIG SL286-16 LAPTOP: 8/16 MHZ, 1 MB MEMORY, 80286-16 
MICROPROCESSOR, 80287 SKT, 1 HALF SIZE 16 BIT EXP SLOT, 2 
SERIAL PORTS, 1 PARALLEL PORT, 1.4 FLOPPY, 40 MB (28 MS) 
HARD DRIVE, 100 W P/S, BUILT IN 84 MULTI FUNC. ENHANCED 
KEYBOARD, DB-25 PORT FOR 57 DRIVE (DRIVE CASE INCL), CGA, 
MDA, EGA COMPATIBLE DISPLAY W/640 x 400 4 GRAY SCALE GAS 
PLASMA DISPLAY, CGA, MDA, EGA EXT PORT, CARRYING 


BAG, $2950.00 
ALL SIIG SYSTEMS 1 YR ON SITE WARRANTY (IN MOST LG CITIES) 


MONITORS 


12" GREEN MONOCHROME 
NEW 90 DAY WNTY. $54.95 


12" VGA MONO PAPER WHITE PHOSPHORUS 
NEW 90 DAY WNTY. $59.95 DEMO 30 DAY WNTY. $49.95 


14" VGA COLOR MONITOR .41 DOT 


DEMO UNITS LIKE NEW/90 DAY WNTY. $215.00 
14" VGA COLOR MONITOR .31 DOT 

DEMO UNITS LIKE NEW/90 DAY WNTY. $225.00 
MITSUBISHI 14" EGA COLOR MONITOR 

DEMO UNITS LIKE NEW/90 DAY WNTY. $210.00 


GRAPHIC BOARDS 


EGA I - HERC. COMP, AUTO. SWITCH, XT/AT 79.00 
EGA MRIl - 640X480, 16 COLORS, 132 COL, HERC. COMP 91.00 
VGA 640 - 640X480 W/256K 8 BIT 103.00 
AVGA - AUTOSWITCHING VGA 800X600 W/256K 8 BIT 115.00 
VGA 800/16 - 800x600 W/256K 16 BIT 128.00 
EVGA - 16/256K - 800X600 W/256K 16 COLOR UPGRADE TO 

Oleh eee  _ 8000 
EVGA - 16/512K - 1024X768 W/512K 16 COLOR 212.00 
ML-VSI - 800X600 W/256K-EXP TO 512K & 1024x768, 16 ВІТ 215.00 
ML-ADV - 640X480 FASTEST 8 BIT AVAILABLE XT/AT/PS2 130.00 


DTK BAREBONE SYSTEMS 


DTK-1000, 8088/10 MHZ, 0 WAIT STATES, OK RAM, 150 WATT P/S, 
AT STYLE CASE, 1 YR. WARRANTY $180.00 


DTK-1230C, 80286/12 MHZ, O WAIT STATES, OK RAM, 2 SER/1 PAR, 
200 WATT P/S, MINI AT CASE, 1 YR. WARRANTY $380.00 


DTK-1230D, 80286/12 MHZ, 0 WAIT STATES, OK RAM, 2 SER/1 PAR 
(full size), 200 WATT P/S, AT CASE, 1 YR. WARRANTY $395.00 


DTK-2000, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2 SER/1 PAR, 
200 WATT P/S, TOWER CASE, 1 YR. WARRANTY $1060.00 


DTK-2030, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2 SER/1 PAR, 
200 WATT P/S, MINI 386 CASE, 1 YR. WARRANTY $1000.00 


RAM UPGRADES (CALL) 
COPROCESSORS (CALL) 


CALL OR WRITE FOR FREE CATALOG 


COMPLETE SYSTEM | 


BEST BUY EVER ОМ 386 SYSTEM 


386/20 MHZ 4MB RAM ON BOARD W/VGA MONITOR 40 MB HARD 
DRIVE, 1.44 FLOPPY, 101 AT KEYBOARD BUILT-IN VGA, EGA, CGA, 
HERCULES, 1RS232 PORT, 1 PARALLEL PORT, 5 EXP SLOTS, MOUSE 
INCL, DOS 4.0 W/GW-BASIC INCL. 


WITH 12" VGA .28 DOT HI RES COLOR MONITOR 1999.00 
WITH 14" VGA .29 DOT HI RES COLOR MONITOR 2062.00 
WITH OUT HARD DRIVE & MONITOR 1299.00 


NEW WITH 1 YEAR ON SITE WARRANTY (IN MOST CITIES) 


SORRY WE HAVE SUCH LOW PROFIT ON THIS SPECIAL THERE WILL BE A SURCHARGE ON CREDIT CARDS 


ADD ON CARDS | | 


MONOCHROME TEXT ONLY CARD (MTO) 6.00 
МОР (РІІ-143С) 35.00 
CLOCK CARD (РІІ-146) 22.00 
COLOR GRAPHIC PRINTER 35.00 
RS 232 CARD XT/AT (PIl-108) 19,00 
NO SLOT CLOCK ON CHIP XT 20.00 
PRINTER CARD PAR XT/AT (Pll-109) 12.00 
AT/XT 1/0 S (OPTIONAL PAR) 30.00 
AT/XT 1/0 S (OPTIONAL PAR/GAME) 26.00 
FDC XT W/CABLE (РИ-101) 19.00 
XT/AT HI DEN FC 1.2/1.44 (РІІ-151В) 34.00 
XT/AT HI DEN 4 DRIVES (PII-158) 47.00 
640K RAM CARD XT (РІІ-129) 22.00 
386 RAM CARD EXP TO 8M (PEI-301) 74.00 
ARCNET CARD (PCI-001P) 74.00 
ACTIVE HUB (PCI-002) 167.00 
ETHERNET CARD 167.00 
GAME CARD (РІІ-116) 12.00 
ELIMINATOR GAME CARD (GRAVIS) 31.33 
AT IDE CONT. WITH S/P/G (PTI-217) 69.95 
AT IDE HD/FD CONT (PTI-215) 100.00 
JOY STICK PC/XT/AT ROC 13,33 
ANALOG JOYSTICK XT/AT (GRAVIS) 45.00 
ENBEDDED H/D CONT. AT (PTI-216) 47.00 
| SPECIALS 
SERIAL MOUSE WITH DR HALO Ill 35.00 
IBM AT 512 MEMORY EXP BOARD 

HAS 512 K MEM. FOR 5170 AT 50.00 
MICROSOFT WINDOWS/386 50.00 
XT FLOPPY CONTROLLER OEM PK 14.00 
KEYTRONICS 101 KEYBD XT/AT 40.00 
KEYTRONICS 101 KEYBD PS/2 40.00 
200W POWER SUPPLY AT 50.00 
WD 1007A ESDI CONTROLLER, OEM PK 125.00 
MONITOR TILT & SWIVEL BASE 3.95 
HARD DRIVE MOUNTING KIT 3.5 TO 5.25 7,00 
MITSUBISHI 1.2 FLOPPY (WITH THIS AD EXP 3/17) 55.00 
SONY 1.44 FLOPPY W/5.25 MOUNTING BRACKET 75.00 
PARADISE EGA CARD OEM PK. 70.00 
WANGTEK 60M INTERNAL TAPE BACKUP W/ 

CONTROLLER, SOFTWARE & TAPE 324.00 


MOTHER BOARDS 2K (CALL) 


P.O.s Accepted from Government, Universities and Fortune 500 Companies Only 


WE BUY EXCESS AND OVERSTOCK INVENTORIES!!! SEND LIST OR CALL!!! 


15203 Midway Road • 1 Block North of Beltline « Addison, TX 75244 • FAX (214) 386-5642 * Phone (214) 386-5515 • Toll Free (800) 962-7795 
TEXAS RESIDENTS ADD SALES TAX « PRICE MAY VARY FROM RETAIL STORE * PRICES SUBJECT TO CHANGE WITHOUT NOTICE • SOME ITEMS LIMITED TO STOCK ON HAND • TERMS: COD, CASH, MC/VISA OR PRE-PAID 
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Panasonic’s 
Notebook and 
Laptop Computers 


Е ecent Panasonic prod- 
ucts include an inexpen- 
sive notebook computer, the 
CF-150, and a 286-based lap- 
top, the CF-250. Both com- 
puters include DOS 3.3 in 
ROM and a 3'4-inch floppy 
disk drive. 

Based on an 8-MHz NEC 
V20 CPU (compatible with the 
Intel 8088), the CF-150 of- 
fers many features within its 
12- by 212- by 10-inch chas- 
sis, including 640K bytes of 
RAM (expandable to 1.6 
MB), a 720K-byte floppy disk 
drive, and a CGA-compat- 
ible, 640- by 200-pixel, non- 
backlit LCD screen. The re- 
movable battery is said to last 
up to 4 hours. 

The CF-250 is a 12-MHz 
286-based laptop with an 84- 
key keyboard and a backlit 
LCD screen with 640- by 400- 
pixel resolution. Standard 
equipment includes 1 MB of 
RAM (expandable to 2 MB) 
and a 20- or 40-MB hard disk 
drive. 

Price: CF-150, $999; CF- 
250, $3999; CF-250 with 40- 
MB hard disk drive, $4399. 
Contact: Panasonic Commu- 
nications and Systems Co., 

T wo Panasonic Way, Secau- 
cus, NJ 07094, (800) 742-8086 
or (201) 348-7000. 

Inquiry 1001. 


Phonetic Searching Added to filePro Plus 4.0 


new feature of filePro 

Plus 4.0, a relational 
DBMS from The Small Com- 
puter Co., lets you search for 
data phonetically, instead of 
having to make a request for 
data using perfectly spelled 
names and addresses. 

The program uses a pat- 
ented technology from Prox- 
imity Technologies that lets 
you search for a record by the 
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eres. 


The CF-250 weighs 13 pounds, measures 12% by 3% by 13% 
inches, and includes a removable battery. 


Info Facility Added 
to System Utility 


A n Info facility that pro- 
vides seven detailed re- 


ports has been added to 
MicroScope, a testing and di- 
agnostics utility for the IBM 
PC. MicroScope 2.1 also in- 
cludes a remote option for di- 
agnostics via modem, Micro 
Tech Resources reports. 


“sound” of the name: The 
search capability differs 
from other so-called fuzzy 
search capabilities that re- 
quire the use of a wild card. 
For example, if you search 
for a record by a customer’s 
last name, Wang, the pro- 
gram can also provide infor- 
mation on Huang. 

The browse feature in file- 
Pro Plus 4.0 lets you look up 


The seven reports include: 
a list of all equipment in the 
system; memory, I/O, inter- 
rupt, and DMA assignments; a 
map of how memory is used; 
a map of how the system uses 
I/O ports; an interrupt as- 
signment table; a DMA assign- 
ment table; and information 
on the system environment. 

The company added sev- 
eral new tests, including inter- 
active processor, keyboard, 
and screen checks, and more 


and update data that resides 
in another file without exit- 
ing the current file. 

The product is available 
for DOS, OS/2, Xenix, 
AIX, Unix, and SunOS. 
Price: $990 to $40,000. 
Contact: The Small Com- 
puter Co., Inc., 41 Saw Mill 
River Rd., Hawthorne, NY 
10532, (914) 769-3160. 
Inquiry 1006. 


detailed reports as to which 
memory chips failed. 
MicroScope requires 128K 
bytes of RAM. | 
Price: $149. 
Contact: Micro Tech Re- 
sources, Inc., 122 East Pitts- 
burgh St., Greensburg, PA 
15601, (800) 888-6818 or 
(412) 837-5200. 
Inquiry 1002. 


Financial Calculator 
with 29 Routines 


new version of Solvelt!, 

Pine Grove Software's fi- 
nancial calculator, can han- 
dle adjustable rate and bi- 
weekly amortization. The 
program starts by asking you a 
series of questions, such as 
amount borrowed, term of a 
loan, and annual interest 
rate. You can carry the data 
you supply from one routine 
to the next to eliminate the 
rekeying of data, the com- 
pany says. 

Almost 30 routines are in- 
cluded with the program, in- 
cluding future value of a de- 
posit, present value of a series, 
loan calculator, and required 
payment for a future sum. An 
accelerated payment routine 
shows how much faster you can 
pay off a loan when you pay 
additional money toward the 
principal above the regula 
payment. Solvelt! 3.1 hasa 
purchasing power routine 
that calculates the future value 
and the effects of inflation, 
complete with Consumer Price 
Index information back to 
1961. 

You can run Solvelt! 3.1 in 
TSR or stand-alone mode. It 
requires 384K bytes of 
RAM. 

Price: $49.95. 

Contact: Pine Grove Soft- 
ware, 67-38 108th St., Suite 
D1, Forest Hills, NY 11375, 
(800) 242-9192 or (718) 
575-9192. 

Inquiry 1004. 


continued 


-1-800-243- | 


W NETWORK 


4-USER SYSTEM 8-USER SYSTEM 


eELS level I eELS level II 

*Fuji 386-SX Mono Fileserver | *Fuji 386 SX Mono Fileserver 
4MB Memory w/80MB HD 4MB Memory w/80MB HD 

°З Fuji 286-12 Mono w/640K *7 Fuji 286-12 Mono w/640K 
workstation workstation 


355229 39449 


* Both system prices include ELS software and netware installation on fileserver 
* Optional 386-20 & 386-25 fileserver upgrading available * Complete service for testing 


Fuji 386-33 Cache || Fuji Systems w/IMB: || Fuji 386-SX System 


System w/4MB e] Year Warranty Parts and Labor Free w/ IMB 


* 1MB Memory 
Ры a d • 1 Serial, 1 Parallel, 1 Game Port 
| » MS-DOS, OS/2, UNIX, XENIX and 
NOVELL Compatible CPU - SX 16MHz 


e Dual FD/HD 1:1 interleave controller BIOS - AMI 
$ * 1.2 or 1.44 MB Floppy Drive د‎ EE = ee 
e 200W Enhanced Power Supply & AT Case = 14. 
асмак be 24 0 9 • 101 Enhanced Click Keyboard MIPS - 1.93 $ 8 8 9 
February 89А) ¢ Hard Disk Optional 


| Fuji 586-20 System i: B Fuji 286-12 System 
w/1MB | E pl || w/ 1MB 
CPU = 20MHz zt Wd CPU = 12MHz 
BIOS = AMI Es жыл! BIOS = AMI 


LANDMARK-2640 $ 1 1 9 9 беш же ] LANDMARK = 16.00 $ 5 8 9 
NORTON SI = 22.50 USENET 21 NORTON SI = 14.30 
MIPS = 2.59 ва ie one MIPS = 1.67 


Fuji 386-25 System —— O Fuji 286-16 System 
w/1MB $1279 | Wes ONE N jms 5689 


Display Package (Monitor & Video Card) 


Mono 720 x 348 IE" $109 
ЕСС Class B: ycA — 640x480 14" 28mm $399 
VGA 1024 x 768 14" 28mm $489 


à Dealer Inquiries Welcome! 
A All returns require RMA and copy of original invoice. 
т Non defective returns subject to 10% restocking charge. 
a COMPUTER CORPORATION ——Ó 


46724 Fremont Blvd. TEL 415 770-0917 Outside of California Hours: 


Fremont, CA 94538 1-800-243-FUTI (3854) Mon-Fri 9 - 7:00 
Tech. Support 415 683-8914 FAX 415 770-1250 Jr ) Saturday 9 - 4: :00 
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PROMETHEUS i 


PROMODEN 240), 


Keeps Getting Better. 


NEW! Maxfax 
9600 BPS Fax and 2400 BPS Modem 


Maxfax is the newest member of the ProModem? Data/ 
Fax Series. Maxfax will exchange your computer- 
generated documents at 9600 bps with any Group III fax 
machine worldwide and also operate as a Hayes® 
compatible 2400 bps data modem. All this at a price 
that's affordable for everyone. 


ProModem 2400Minifax 
9600 BPS Sendfax" and 2400 BPS Modem 


We still have the original Data/Fax modem with send- 
only fax capabilities. But we've improved it by doubling 
the speed to 9600 bps and making it smaller, without 
changing the price at all! If, like many people, you only 
need to send faxes or you just want to try out fax in your 
modem, then the ProModem 2400Minifax is the perfect 
low-cost solution for you. 


Communication Solutions 


We believe in providing you with a complete communi- 
cations solution, so each Data/Fax modem includes the 
software and hardware you need to get started. Powerful 
fax software allows you to send a variety of file formats, 
including graphics, as fax transmissions. Select between 
internal and external models for a variety of MS-DOS® 
compatible computer systems. 
64MW-10 BYTE * MAY 1990 


For Macintosh Systems 

With each Data/Fax modem for the Macintosh®, you'l 
get MAcKNOWLEDGE" and our new Maxfax soft. 
ware. With many new features and enhancements, send. 
ing or receiving faxes with Maxfax couldn't get тис! 
easier. And if you have a Mac Portable try the new 
internal TravelModem" 


Fax Modem Send | Receive Computer 
Model nei Speed. | Software} Cable Fax Fax Compatibility 
ib bj 
Any MS-DOS* 
2400Maxfax Аза | cli | omar 2400 оен 3E 
Any MS-DOS 24 
2400Minifax PMD-TFAX | 9600 | 2400 Compatible | $249 
Internal 
2400Muxtax — | pmo | 9600 | 2400 | * | | ° | ° сть. $349 
Internal 
2400BFAX PMD-I3FAX | 9600 | 2400 PC/XT/AT Bus | $199 
internal Micro 24 
2400PS PMD-2sPAX | 4800 | 2400 Channel" Bus | 9249 
Internal 
2400T PMD-IZFAX | 4800 | 2400 Toshiba Laptop | $249 
Macintosh* 
2400Maxfax PMD-iME | 9600 | 2400 Plusorlater | 9449 
Macintosh Plus 
2400Minifax PMD-7MFAX | 9600 | 2400 erimr | $299 
Internal Mac 
TravelModem PMD-24TM 2400 Portable $299 


Communication products from a communications company 


7225 SW Bonita Road * Tigard, OR 97223 
(800) 477-3473 • (503) 624-0571 • (503) 624-0843 (Fax) 


Sendfax is a trademark of Sierra Semiconductor Corp. 
All other trademarks are acknowledged 
Proudly Distributed By Ingram Micro D and Macamerica 
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PERSONAL COMPUTER ENTERPRISE, INC. 


FOR ORDER & INFORMATION CALL: 1-800-542-7182 
HOURS: SALE 9-6 Mon. -Fri., 9-5 Sat. 


TECH SUPPORT 9-5 Mon. -Fri. 


HIGH SPEED CAD STATION OR FILE SERVER 
Featuring AMI 386 mother board available 


20 MHz, 25 MHz, or 33 MHz 


Features: 

* 1MB Zero Wait State Ham 
(8 MB Max. on board) 

e 64K High Speed Cache memory 

e MFM, ESDI, or SCSI FD/HD 
Controller (depends on type of hard 
drive) 

e 1.2MB or 1.44MB FD 

• Hard Drive available from 40MB to 
600MB 

* Socket for 80387 of Weitek 
Co-processor 


e Serial and Parallel Ports 

e 101 Keys Keyboard 

• 1 32bit, 6 16bit, 1 8bit Slot 

* Battery Backup Clock/Calendar 

* Built-in Setup and Diagnostics 
Program 

e Compatible with OS/2, UNIX, 
NOVELL 

* Choice of Different Video System | т =—- ЕЛИ; 

e 18 months warranty P ok ы dh Jaen ылын ша "3 


Call for the best price on your configuration. 


INPUT DEVICES 


Summasketch 12x12 tablet 
Summasketch 12x18 tablet 


PC ENTERPRISE 
IBM COMPATIBLE SYSTEMS 


MISC. & ACCESSORIES 
Intel 80287-10 


Microsoft Mouse (Serial) 
Microsoft Mouse (bus) 
Keytronic 101 KB 
Mitsumi 101 KB 


MONITORS 
Gold Star EGA/VGA 
Samsung EGA/VGA 
Samsung multisync 
NEC multisync 2A/3D 
NEC multisync 4D/5D 
Packard Bell amber 
Panasonic multisync 


VIDEO CARDS 
Generic EGA/VGA 
Generic MGP/CGP 
Paradise EGA 480 


ATI VGA Wonder w/mouse 
256K/512K 
ATI VGA Wonder no mouse 


MODEMS 
Carinal 1200 baud int/ext 
Carinal 2400 baud int/ext 
Hayes 1200 baud int/ext 
Hayes 2400 baud int/ext 


$59/$79 
$99/$129 
$195/$252 
$289/$339 


286-12 

e 80286-12 cpu 

• 6/12 MHz 

• 1 Meg RAM (4 Meg max.) 

e 1.2 Meg or 1.44 Meg FD 

e 1:1 interleave HD/FD controller 
e 1 serial/1 parallel port 

e 101 keys keyboard 

e 18 months warranty 


S699 


386SX-16 

• 803865Х-16 cpu 

• 8/16 MHz 

• 1 Meg RAM (8 Мед max.) 

• 1.2 Meg or 1.44 Meg FD 

° 1:1 interleave HD/FD controller 


e 1 serial/1 parallel port 
• 101 keys keyboard 
° 18 months warranty 


$879 


DRIVES 


Floppy Drives 

Toshiba 360K/1.2 Meg 
Toshiba 720K/1.44 Meg 
TEAC 1.2 Meg/1.44 Meg 


Hard Drives 
Seagate ST-225/kit 
Seagate ST-238R/kit 
Seagate ST-251-1 


$199/$259 
$209/$269 


Intel 80387-20 

Intel 80387-25 

Intel 80387-33 

Curtis Data Switch (2 printer/cpu) . . .$39 
Curtis Data Switch (2cpu/printer) . . . .$39 
Ext. modem cable 

Kraft game port w/Y cable 

Data Guard surge protector 


PRINTERS 
OKIDATA 
ML 320/321 
ML 390/391 
ML 172/182 


$339/$459 
$469/$639 
$199/$234 
$357 NEW 
$929 NEW 


KXP1124 
KXP1624 $439 NEW 


$439 NEW 


NX-1000 


We have provided our valuable customers with excellent service and support for the past five years. 
Call us and tell us what you need. We can configure our computer the way you need. 


We accept VISA/Master- 
WES. WITH Soe eet © PERSONAL COMPUTER ENTERPRISE, INC. 
2433 W. 75th St., Woodridge, IL 60517 


qualified customers. 
Tel: (708) 910-3737 Fax: (708) 910-4179 


Please call us for lowest 
MAY 1990 > BYTE 64MW-II 


Defective software will be replaced 
with the same item. Hardware will be 
replaced or repaired at our discretion 
within terms and limits of the manufac- 
turer's warranty. We cannot guarantee 
compatibility. All sales are final and 
returned shipments are subject to a 


cost on shipping and 
fastest service. 


restocking fee. Prices and availability 
subject to change. 


Circle 541 on Reader Service Card (DEALERS: 542) 


REGIONAL 
WHAT'S NEW 


Forecast Sales 
Based on 
Historical Data 


ith Market Forecaster 

3.0, manufacturers that 
use material requirement 
planning systems can create 
sales projections based on 
historical data. Market Fore- 
caster can transfer sales data 
from outside systems to a built- 
in database and identify de- 
mand patterns for up and down 
trends, cyclical patterns, or 
unique patterns, its developer 
says. You can use the fore- 
casts to help in production 
scheduling and sales 
management. 

With the program, compa- 
nies with extensive sales his- 
tory data can identify and 
predict the demand for thou- 
sands of product combina- 
tions. As the system receives 
new data, it reestimates de- 
mand to predict future sales. 

Market Forecaster runs on 
the IBM XT with 640K bytes 
of RAM and a hard disk 
drive. 

Price: $6000. 

Contact: Least Cost Formu- 
lations, Ltd., 824 Timberlake 
Dr., Virginia Beach, VA 
23464, (804) 467-0954. 
Inquiry 1007. 


Document Proofer 
for Xenix, Networks 


E ightWriter, the proof- 
reader that RightSoft says 
provides the equivalent of a 
light copy edit on your docu- 
ment, is now available in ver- 
sions for Xenix 2.3 or higher 
and Novell and 3Com net- 
works. The program uses pars- 
ing and an expert system 

with more than 4500 rules to 
analyze documents for errors 
in grammar, writing style, and 
punctuation. You can choose 
among five writing types, and 
you are able to turn off rules. 
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MIDWEST 


A CD-ROM Dictionary for the Mac 


he CD-ROM edition of 

Webster's Ninth New 
Collegiate Dictionary con- 
tains everything found inthe 
paper version, including il- 
lustrations, plus the ability 
to play each entry word digi- 
tally as recorded by a profes- 
sional announcer. For en- 
tries that show two or more 
ways to pronounce a word, 
the spoken pronunciation is 
the first one that is shown in 


RightWriter requires 550K 
bytes of RAM on an IBM 
AT or higher and supports 
Unix versions of Microsoft 
Word 3.0, WordPerfect 4.2, 
Samna Word IV, and Samna 
Plus IV. It also supports 
ASCII. The network version 
lets you have your own 
configuration. 
Price: Xenix version, $295; 
network version, $285 for five 
users. 
Contact: RightSoft, Inc., 
4545 Samuel St., Sarasota, FL 
34233, (800) 992-0244 or 
(813) 923-0233. 
Inquiry 1008. 


Find Uninitialized 
Variables in dBASE 


he latest version of 

dBFind, a synctax checker 
for dBASE III Plus, dBASE 
IV, Clipper, and FoxBase, 
finds uninitialized and unref- 
erenced variables in your pro- 
gram. The program can also 
produce a system-wide cross- 
reference of variables and 
procedure names and individ- 
ual source file cross-refer- 
ences, including how the 
variables are used in each 
reference. 
Price: $99. 
Contact: Software Develop- 
ment Factory, P.O. Box 1106, 
Hunt Valley, MD 21030, 
(301) 666-8129. 
Inquiry 1012. 


the print edition. 

The dictionary can run 
over TOPS or AppleShare 
networks, is MultiFinder- 
compatible, and runs on the 
Mac Plus, SE, SE/30, II, 
IIcx, and Portable. 

Price: $199.95. 

Contact: Highlighted Data, 
P.O. Box 17229, Washing- 
ton, DC 20041, (703) 533- 
1939. 

Inquiry 1009. 


AlphaScan Monitor 
Now Compatible 
with 8514/A 


IphaScan, Sampo's 14- 

inch auto-synchronizing 
color monitor, is now com- 
patible with IBM's 8514/A 
graphics standard, also mak- 
ing it compatible with graphics 
standards like MDA, CGA, 
EGA, MCGA, Super VGA, 
Mac SE/30, and Mac II, the 
company reports. 

AlphaScan features a 
built-in tilt-and-swivel base, a 
selectable 110-/220-volt 
power supply, and TTL, VGA, 
and Mac II cables. 

Price: $789. 

Contact: Sampo Corp. of 
America, 5550 Peachtree In- 
dustrial Blvd., Norcross, GA 
30071, (404) 449-6220. 
Inquiry 1025. 


Convert Programs 
Between Works, 
AppleWorks 3.0 


new version of Cross- 

Works, the IBM-to- Ap- 
ple II file exchange utility, 
supports AppleWorks 3.0 and 
Microsoft Works. With 
Cross-Works 2.0, a word pro- 
cessing document transferred 
from IBM to Apple format (or 
vice versa) maintains under- 
lining, margin centering, and 
other attributes. Transferred 
spreadsheets maintain formu- 
las and data, without requir- 


ing any intermediate DIF files, 
SoftSpoken says. 

As is true with the previ- 
ous version, Cross- Works 2.0 
can transfer programs among 
Lotus 1-2-3; WordPerfect; 
dBASE III, III Plus, and IV; 
and ASCII. Unlike the previ- 
ous version, Cross-Works 2.0 
lets you change default 
settings. 

You can transfer files 
using the included cable or via 
a Hayes-compatible modem. 
A cable adapter lets you con- 
nect to a IIe Super Serial 
card for use with a printer 
without changing the jumper 
block. | 
Ргїсе: $99.95. 

Contact: SoftSpoken, Inc., 
P.O. Box 18343, Raleigh, NC 
27619, (919) 870-5694. 
Inquiry 1011. 


File Viewing Added 
to DOS Partner 


E asySoft has released a 
new version of its DOS 
shell program, DOS Partner 
1.1, that lets you view readable 
files one at a time or by di- 
rectories in the file's native 
format. The program per- 
forms many DOS functions 
without requiring you to 
know DOS or DOS syntax, 
EasySoft reports. 

The new version supports 
up to 26 local or network 
drives and runs over 3Com, 
Novell, and IONet networks. It 
runs on the IBM PC with 
300K bytes of RAM, which re- 
duces to 6K bytes when run- 
ning other applications. Appli- 
cations supported in their 
native file formats include 
WordPerfect, WordStar, Xy- 
Write, Volkswriter, Lotus 
1-2-3, and Quattro. 

Price: $99. 

Contact: EasySoft, Inc., 
1215 Hightower Trail, Suite 
B100, Atlanta, GA 30350, 
(404) 992-4140. 

Inquiry 1010. 


continued 


ACTUAL SIZE! 


GO AHEAD, TRY IT! 


Circle 331 on Reader Service Card 
(DEALERS: 332) 


See us at Spring COMDEX 
Booth B0334 


If you are worried about using the popular new 
MICROTYPE SPACESAVER KEYBOARD, test 
yourself on this full size photo and see that you can 
still touch type as easily as ever. This is because we 
kept left-right spacing standard. Notice how easy 
the function and editing clusters are reached. Then 
hold this page next to your own keyboard to see 
how much space is saved. Keys are full travel with 

a light tactilly responsive touch and the "enter" key 


is elevated. 

IBM XT, AT, PS/2 compatibility. Made in USA with 
1-угаг warranty. OEM's and volume purchasers call 
for special terms. 

$124.50 + 6.00 s/h. Satisfaction guaranteed or full 
refund if returned in 15 days. 


MC/VISA 1-800-782-7177 or FAX 703-435-1837 
MEI * 461 Carlisle Drive • Herndon, VA • 22070 


A Graphical User 
Interface for 
Lotus 1-2-3 


ith Impress 2 and 
Lotus 1-2-3, you can 

create a report with numbers, 
graphs, images, and text of up 
to 72 points in size, all on the 
same page, and all created 
within a spreadsheet, PC 
Publishing reports. Impress 2, 
through an agreement with 
Bitstream, takes advantage of 
scalable outline font technol- 
ogy and includes four fonts. 

With Impress 2, you can 
type in text with word wrap 
and format it using justifica- 
tion. You can also change attri- 
butes at the character level. 
Other capabilities of Impress 2 
include sideways printing, 
zooming, compression or en- 
largement of worksheets, and 
expanded columns and rows. 

Impress 2 supports re- 
leases 2.0, 2.01, and 2.2 of 
Lotus 1-2-3. A version for re- 
lease 3.0 will be available in 
June. Impress 2 consumes 
about 90K bytes of RAM. 
Price: $149. 
Contact: PC Publishing, 
Inc., 1801 Avenue of the Stars, 
Los Angeles, CA 90067, 
(213) 556-3630. 
Inquiry 1018. 


Benefit Plan 
Administration 


&W Software's Benefit 

Plan Administration Mod- 
ule (BPAM) works with the 
company's universal benefit 
management program, 
PowerPlus, to handle health, 
life, and disability plans, 
plus 401(k) and vacation buy/ 
sell arrangements. The pro- 
gram lets you define its layout 
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With Impress 2 and Lotus 1-2-3, you can position text 
vertically, annotate spreadsheets, and add text in sizes from 


3 to 72 points to the worksheet. 


to match the format of your 
other business programs, elim- 
inating the need to reenter 
data from your payroll pro- 
gram, for example. 

The program covers each 
benefit plan type under a cafe- 
teria plan arrangement, as a 
regular post-tax benefit, or as 
a combination of both. The 
cafeteria plan qualifies for 
Section 125 pretax status, 
which lets a business pay for 
benefits with pretax dollars. 
BPAM's three-tiered rate table 
supports just about any credit 
or benefit cost rating in use to- 
day, the company reports. 

BPAM supports flex-credit 
formula programs. You can 
manage any combination of 
fixed amount, percentage, or 


table-based credit allocations 
for all employees or groups 
of employees. 

BPAM runs on the IBM 
AT with 640K bytes of RAM 
and a hard disk drive. 

Other benefit administra- 
tion modules include Flexible 
Spending Account Module 
($2500); Discrimination Test- 
ing Module ($3000); Pro- 
posal and Enrollment Module 
($2500); and Highly Com- 
pensated Employee Determi- 
nation ($500). The ad hoc re- 
port writer goes for $200. 
Price: $7500. 

Contact: P&W Software, 
5655 Lindero Canyon Rd., 
Suite 403, Westlake Village, 
CA 91362, (818) 707-7690. 
Inquiry 1020. 


Accounting for Windows 


ccounting by Design 

has released a small- 
business, LAN-compatible 
accounting program, Book- 
keeping by Design, that runs 
under the Microsoft Win- 
dows graphical user inter- 
face. The company says that 
the program is suitable for 
companies with one to 50 
employees. 

Modules provided include 
accounts payable, accounts 
receivable, invoicing, pay- 
roll, a general ledger system, 


and a report writer. 
Bookkeeping by Design 
runs under Novell, LANtas- 
tic, 3Com, and other DOS 
3.1-compatible networks on 
an IBM AT with 640K bytes 
of RAM, a hard disk drive, 
and a mouse. 
Price: $695. 
Contact: Accounting by De- 
sign, 2140 Shattuck Ave., 
Suite 501, Berkeley, CA 
94704, (800) 548-9179 or 
(415) 845-4716. 
Inquiry 1019. 


A Clock for Your PC 


he California Clock, a 
nondisrupting, continu- 
ously displaying digital alarm 
clock that can beep you when it 
reaches one of eight alarm re- 
minder times, requires 8K 
bytes of RAM on your 
IBM PC. 
Price: $19. 
Contact: Abbot, Foster & 
Hauserman Co., 44 Montgom- 
ery St., Fifth Floor, San 
Francisco, CA 94104, (800) 
562-0025 or (415) 955-2711. 
Inquiry 1021. 


Track Where Your 
Money Goes 


A s you might expect from 
a company called 


SimpleWare, DollarTracker 
doesn't have a lot of bells and 
whistles, but you can use the 
program to analyze financial 
data without much of a learn- 
ing curve. The program uses 
three categories of informa- 
tion to organize your financial 
data: reference number, 
amount, and category. 

Once you've entered the 
information, you can analyze 
where the money goes using 
searches like all checks writ- 
ten for more than $400 or all 
checks written for public util- 
ities. SimpleWare says that 
DollarTracker offers easy data 
entry for expense tracking, 
budget control, and income 
tax reports. 

The program runs on the 
Atari ST, Commodore 128, 
and MS-DOS machines. It 
uses about 8K bytes of RAM. 
Price: $20. 

Contact: SimpleWare Corp., 
605 South Pacific Ave., San 
Pedro, CA 90731, (213) 
832-1609. 

Inquiry 1022. 


At the most comprehensive 
Exposition of Federal, DOD and 
Defense Contractor computer and 
computer graphics technology in 
the West! And it's all free! 


Featured Presentation 
Clifford Stoll relates the details 
of his book “The Cuckoo's Egg,” 
sharing how he uncovered 
“Federal” computer espionage! 


PC Clinics 

Get the most from your IBM or 
Macintosh software! You'll get top 
instruction on the latest software 
from Aldus, Lotus, Microsoft, 
Oracle, and others! 


The Showcase of Federal 
Computer Technology 
See state-of-the-art products and 
services from top computer and computer 
graphics companies including: AT&T, IBM, 
Oracle, WordPerfect and many more! 


Key Federal Program Manager Updates 


en 
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© 


goo Ne e 
9 To Be Admitted Free! 


Just complete the pass in this ad, and bring 
it with you to the Disneyland Hotel & Convention 
Complex on May 8-10, 10 AM-4 PM. For more 


am 


Learn the latest on CALS, FTS 2000, Desktop III, information, call 1-800-343-6944. In Metropolitan D.C., 
SMSCRC, Navy PC LAN/ULANA, and Army SBIS. call (301) 587-9344. 
Technology Briefings FEDERAL COMPUTER CONFERENCE ° 

See the latest applications of CASE tools, DEFENSE & GOVERNMENT COMPUTER-GRAPHICS 
desktop publishing, computer/network security, CONFERENCE * MAY 8-10, 1990 ° DISNEYLAND 
desktop GIS, and more! HOTEL & CONVENTION COMPLEX ° ANAHEIM, СА 
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The Best Performances & Services 
Cause We Care.. 


386-33 CACHE SYSTEM| 386-25 FCC SYSTEM 386-SX SYSTEM 286-12 FCC SYSTEM | 286-16 FCC SYSTEM 
$2555.00 $1756.00 $1450.00 $985.00 $1275.00 
64K CACHE MEMORY | ЕСС 'B' APPROVED FOOT PRINT DESIGN РСС B' APPROVED | FCC ‘B’ APPROVED 


* INTEL 80386-33 CPU e INTEL 80386-25 CPU ° INTEL 80386SX-16 CPU e INTEL 80286-12 CPU e HARRIS 286-16 CPU 

[ * 1 MB MEMORY ON BOARD * 1 MB MEMORY ON BOARD * 1 MB MEMORY ON BOARD * 1 MB MEMORY ON BOARD e 1 MB MEMORY ON BOARD 

| * AMI BIOS * AMI BIOS * AMI BIOS * AMI BIOS * PHEONIX BIOS 
• 80387 CO-PROCESSOR SOCKET | © 80387 CO-PROCESSOR SOCKET | * 80387 CO-PROCESSOR SOCKET • 80287 CO-PROCESSOR SOCKET | • 80287 CO-PROCESSOR SOCKET 
e 1:1 INTERLEAVE H/F CONT'L e 1:1 INTERLEAVE H/F CONT'L e 1:1 INTERLEAVE H/F CONT'L e WESTERN DIGITAL 2:1 CONT'L | * 1:1 INTERLEAVE H/F CONT'L 
* 1.2 MB FLOPPY DISK DRIVER * 1.2 MB FLOPPY DISK DRIVER * 1.2 MB FLOPPY DISK DRIVER e 1.2 MB FLOPPY DISK DRIVER fe 1.2 MB FLOPPY DISK DRIVER 

1 * MITSUBISHI MR-535 HDD 28MS | * MITSUBISHI MR-535 HDD 28MS | * MITSUBISHI MR-535 HDD 28MS | • SEAGATE 251-1 HDD 28M5 * MITSUBISHI MR-535 HDD 28MS 
* ENHANCED 101 KEYBOARD e ENHANCED 101 KEYBOARD e ENHANCED 101 KEYBOARD * ENHANCED 101 KEYBOARD * ENHANCED 101 KEYBOARD 
e HEAVY DUTY CASE e HEAVY DUTY CASE | © HEAVY DUTY CASE e HEAVY DUTY CASE e HEAVY DUTY CASE 
e 230 WALTS POWER SUPPLY • 230 WALTS POWER SUPPLY * 230 WALTS POWER SUPPLY • 200 WALTS POWER SUPPLY • 200 WALTS POWER SUPPLY 

| © 05/2 COMPATIBLE • 05/2 COMPATIBLE • 05/2 COMPATIBLE e 05/2 CMPATIBLE 


MONO DISPLAY ADD $99! VGADISPLAY ADD $429! NEC-150MB ESDI HDD (18ms) ADD ONLY $575! 


K GUARANTEED FOR 6 YEARS! 


: THE GREATEST PRINTERS... FILM 
Pana 


KX-P1180 smani Опе Modem 2400 Int'l (OEM) $ "a 


SA KX-P1191 - 240 cps PN : 235 | Floppy [атап One Modem 2400 Ext'l 
OF 


Office Automation KX-P1124 - 192 CPS, 24PIN $ 205 Disk Lagilech Mouse Hi-Res (Serial) $ 77 


KX-P1695- 330 CPS, 9 PIN, 132COL. $ 430 | SPECIAL Lagitech Mouse Hi-Res (Bus) $ 87 
KX-P1624 -272 CPS, 24PIN, 132 COL. $ 489 otra Pu сете ЦЕ Ae 
KX P4450 РРА, LASERJET PRINTER $1400 |°MF2HD3.5” HOD $18.50 Paradise 1024x768 VGA (OEM) — $145 
CALL NOW! 9:00-6:00 Pacific Time | • MF2DD3.5"DSDD $ 9.50 [EKM Enhanced 101 Keyboard $ 40 
LOS ANGELES COUNTY (714) 229-9381 MON-FRI *MD2HD5.25"HDD$ 9.75 |Printer Cable 6’ $ 
ORANGE COUNTY (714) 891-0447 MON-SAT | LAPTOP SYSTEM NEW VERSION! — eMD2D5.25"DSDD $5.50 [Printer Cable 10 

(714) 534-9410 MON-SAT | * W/720K FDD, 640 MEMORY • Free Soft Carrying Bag! | —Color Disks Available— (28118! Cable 6 $3.50 


SAN DIEGO COUNTY (619) 586-7724 MON-FRI | ® Backlit Display—Readable in any Light! ONLY $899 | —LIFE TIME WARRANTY— | —Prices Subject to Change Without Notice— 
FAX: (714) 229-9386 (619) 586-0169 • V-20 PROCESSOR • Built in Serial & Parallel Ports. | Return S Add 15% Restocking Fee 
10702 Los Vaqueros Cir , Los Alamitos, CA 90720 — Dealer Inquiries, University, Corp, Goverment, FPO, APO's P.O. Аге WELCOME! — 1 YEAR PART & LABOR WARRANTY! 


* Fast service 


Excell n rices with: * 30 Day money back guarantee (less shipping) 
е t p * Free shipping for Visa & М.С. orders. 


80386-33 MHz 80386-25 MHz 80386-25 MBz 


64 KB cache RAM 64 KB cache RAM 4 MB RAM memory 

4 MB RAM memory 4 MB RAM memory 384K shadow RAM 

1.2 + 1.44 floppy 1.2 4 1.44 floppy 1.2 + 1.44 floppy 

153 MB 18ms ESDI NEC 68 Meg 23ms RLL Toshiba 68 Meg 23ms RLL Toshiba 
1:1 Interleave-- D. Cache 1:1 Interleave-- D. Cache 1:1 Interleave+ D. Cache 
16 bit super VGA card 16 bit super VGA card 16 bit super VGA card 
512K RAM, 1024 x 768 512K RAM, 1024 x 768 512K RAM, 1024 x 768 
14" VGA color monitor 14" VGA color monitor 14" VGA color monitor 

1 parallel & 2 serial 1 parallel & 2 serial 1 parallel & 2 serial 

101 key keyboard 101 key keyboard 101 key keyboard 


$3999 $2999 $2599 


80386-20 MHz 80386-16-SX 80286-12 MHz 


1 MB RAM memory 1 MB RAM memory 1 MB RAM memory 

1.2 or 1.44 floppy 1.2 or 1.44 floppy 1.2 or 1.44 floppy 

42 MB 28ms MFM drive 42 Meg 28ms MFM drive 22 Meg 38ms MFM drive 
16 bit 256K VGA card 16 bit 256K VGA card 16 bit 256K VGA card 
14” VGA color monitor 14” VGA color monitor 14” VGA color monitor 

1 parallel & 2 serial 1 parallel & 2 serial 1 parallel & 2 serial 

101 key keyboard 101 key keyboard 101 key keyboard 


$1895 $1599 $1399 
Orders: (708) 628-0344 


lect Support: (UB 628-030 Micro Image International Inc. 


| 1 1010 W. Fullerton, Unit С 
ao” Nu Addison, Illinois 60101 
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The mail brings some 
interesting things, 
including globes, 

teddy bears, and a pair 
of CD-ROM drives 


t all started when I wanted to check 

out a new CD-ROM for the Macin- 

tosh. My Big Mac IIx is to the right 

of my desk. I have a small keyboard 
table for the Mac, and when really inter- 
esting software for it comes in, I gener- 
ally pile it there. 

You turn on the Mac by pushing a but- 
ton on the keyboard. I did that and turned 
back to Big Cheetah. After a while, I no- 
ticed my Mac wasn't playing his start-up 
music, and when I looked around, he was 
displaying AASK, which is an initializa- 
tion utility manager. AASK comes to the 
foreground if you hold down the space 
bar while the system is starting up. Sure 
enough, some of the software on the key- 
board table was holding down the space 
bar and a couple of other keys. 

I cleared the clutter off the table. Then 
I must have taken leave of my senses. In- 
stead of reaching around to the far side of 
the Mac and pushing the “programmer’s 
button" —hardware reset for the rest of 
us—I simply turned the Mac off. 

I turned the Mac back on. It wouldn't 
boot. It did strange things, flashing stuff 
up and taking it down too fast for me to 
see, and eventually it just sat there with a 
picture of a floppy disk and a question 
mark. I used hardware reset. Same thing. 
Again, and again. I turned it off at the 
switch, waited a while, and turned it 
back on. Same thing. That Mac wasn't 
going to boot nohow. 

I found a System floppy disk and 
booted with that. The Mac came up all 
right, but it erroneously reported that my 
write-protected System floppy disk was 


EXPERT ADVICE 


COMPUTING AT CHAOS MANOR HB Jerry Pournelle 


BACKUPS, FAX, AND 
MAC DISASTERS 


damaged and offered to initialize it. I 
quickly canceled that offer. 

The Mac showed only two icons: the 
utility floppy disk and the big Priam 330- 
megabyte MacDisk. No sign of the 80- 
MB internal hard disk drive. 

Don’t panic, thought I. Try the pro- 
gram known as First Aid. That didn’t 
work. First Aid thought there was an un- 
named disk in addition to the floppy disk 
and the MacDisk, but it wouldn’t do any- 
thing about it. Same thing. I put a System 
folder in the MacDisk and rebooted. The 
Mac told me my hard disk was damaged 
and offered to initialize it. I clicked can- 
cel with a shudder. 

By now I wasn’t in a panic, but I was 
pretty upset. Who, I thought, who do I 
know who knows Macs, and I know well 
enough to call at 10:00 on a Sunday 
night? I certainly couldn’t call BYTE’s 
Tom Thompson; if it’s 10:00 p.m. in 
Hollywood, it’s 1:00 a.m. in Peterbor- 
ough. Then I thought of Alex’s friend 
Stefan Somogyi, who knows Macs better 
than anybody except maybe Tom. Stefan 
recently returned from a trip to Berlin, 
where he grew up, so it would be interest- 
ing to talk to him anyway. 

Fortunately he was home, and I went 
through the symptoms. Stefan thought 
for a moment. “I never saw one do that 
before.” 

Now, I thought. Now it’s definitely 
time to panic. 

“Boot up with the floppy disk again,” 
he told me. I did. No sign of the icon for 
the internal hard disk drive. “Have you 
got the First Aid program on that floppy 
disk?” he asked. I did. “Good. Pull the 
plug on the MacDisk, and boot up with 
the floppy disk.” 

I did that and launched First Aid. 
Then I clicked on the Drive button in the 
First Aid display; and lo!, it had found 
the 80-MB hard disk drive. I told Stefan. 

“Great. Now before you tell First Aid 
to repair that disk, do a clover-S.” I duti- 
fully pressed the clover—I call it the 
splat—key and the S key. A new small 


window appeared on-screen. “Now tell 
First Aid to work on it.” 

It took a few minutes, but by gollies 
that ‘did the trick. My 80-MB internal 
disk drive was back in action. Not only 
could the machine find it, but it could 
boot from it as well. The next thing to do 
was to plug in the MacDisk and reset 
while holding down the clover and option 
keys. That rebuilds the Desktop. With 
that done, all is well. 

The moral of the story is that Mac soft- 
ware isn’t as robust as DOS software. 
Apparently you should never turn off 
your Mac as a means of shutting it down: 
which leaves you in an interesting situa- 
tion if you have a power failure and no 
uninterruptible power supply. I already 
have mine on a surge suppressor; now 
I’m going to connect it to the Clary UPS 
as well. 


PC Librarian 

If you have a properly installed and man- 
aged network, the Palindrome system 
that makes automatic archives to tape 
cartridges (see my April column) works 
wonders; but most of us don’t have any- 
thing that fancy and have to be satisfied 
with something less: floppy disks for the 
most part, although in my judgment if 
your work is worth much, you'll invest in 
a WORM (write once, read many times) 
or a Bernoulli Box. 

Either works pretty well. You use the 
DOS XCOPY command with a specified 
date, which copies everything accessed 
since then, and all’s well. The WORM 
drive keeps everything sent to it, so that 
you can page back through and find pre- 
vious versions of your work, which is a 
good thing: one corollary of Murphy's 
Law is that you will never need a previ- 
ous version of your work until the day 
after you have erased the last copy. 

You can do something of the sort with 
the Bernoulli Box by saving off various 
versions under different names or ar- 
chiving. Bernoulli disk cartridges. The 
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Bernoulli disk cartridges don’t hold as 
much as the WORM glass disks do (over 
380 MB per side in the Maximum Stor- 
age WORM I’m using), so you have to do 
your own management and record keep- 
ing, which can get pretty tedious. 

In addition to the backup problem, 
most of us need actual archiving: storing 
programs and files where you can get at 
them again, but out of the way so they 
don’t clutter up your hard disk. That’s 
where PC Librarian comes in. 

PC Librarian will let you mark entire 
directories (with or without the subdirec- 
tories) and copy all those files into one 
large archive file, compressing them if 
you like. Another option is to encrypt 
them. PC Librarian builds a catalog of 
files you have archived; the catalog not 
only tells you where you put what, and 
when, but also lists the date, time, attri- 
butes, and file size for each file. You can 
print that catalog or view it on-screen. 

Finally, it will optionally remove all 
archived files from your hard disk after it 
has copied and verified them. 

The archive files so created can be in 
another directory on your hard disk; on a 
WORM drive; on a Bernoulli removable 


This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the WorldPort 2496™ portable 
fax and data modem. 


If your business is like most, fax is a way of 
life. The WorldPort 2496 is the fax of life on 
the road. 


Weighing less than 8 ounces, with battery, it 
also runs on AC power and connects to RJ11s 
or optional acoustic couplers for public phone 


Lompact 
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disk cartridge; on floppy disks; or on 
some distant medium accessed through a 
network. It does all this neatly and with 
little effort on your part. That’s the good 
news. 

The bad news is that it’s slow when 
writing to floppy disks. Archiving 12 
MB to 34-inch 1.4-MB floppy disks (it 
needed 8 MB to store everything in com- 
pressed form) took something over an 
hour. However, archiving to a hard disk 
or WORM drive is much faster—about as 
fast as XCOPY provided that you’re not 
compressing and encrypting. 

There are some idiosyncrasies. For 
one, if you want to store on a WORM, 
you have to tell the system that’s a “vir- 
tual drive"; unfortunately, the manual 
doesn’t tell you that. It does insist that 
you use the Install program, which ex- 
pands a number of the files. Clearly, 
they have archived much of the program 
itself in compressed form. I found that 
the best way to install the program was to 
copy the files, including the Install pro- 
gram, from the distribution floppy disk 
to a \PCLIB subdirectory on my hard 
disk and then run Install from there. 

Once you’ve got it installed and have 


use anywhere. Via Bell or CCITT standards. 
It even sends and receives fax and data 
messages unattended or while you run other 
applications. 


Suddenly, a laptop in the field is a full com- 
munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 


worked with it for a few minutes—I ad- 
vise you to practice archiving files you 
don’t care about until you get the hang of 
it—it becomes reasonably intuitive. The 
manual is complete and readable, but you 
don’t have to read it except to search for 
features. There’s a lot of good on-line in- 
struction to handle most questions. 

One good thing about PC Librarian is 
that the archive files and catalogs it 
makes are ordinary DOS files. That is, 
although you can’t read the archive files 
(at least not in compressed form), you 
can copy the archive file along with its 
catalog and index files. In my case, when 
one archive got a bit large, I stored it and 
its associated files in a subdirectory 
named \PCLIB1 on a WORM drive and 
started a new one. I now have about four 
of them. To retrieve those files, I need 
only copy the archive and its associated 
index and data files back to the active 
area on my hard disk; PC Librarian does 
the rest. 

The only real problem I’ve had with 
PC Librarian is having to run the Rebuild 
Catalog program a few times when I 
didn't think I should have to do that. In 
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Get the WorldPort 2496. It adds the power of 
your office to the portability of your laptop. 
And the advantages of a fax to the convenience 
of your desktop. 


Call us today at 800-541-0545 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

Fax (516) 754-3491 


WorldPort 2496 is a trademark of Touchbase Systems, Inc. © 1989 Touchbase Systems, Inc. 
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Circle 275 on Reader Service Card 


Ten Channels: four parallel and six serial, all can be 
software configured as either input or output; automatic 
conversion from parallel to serial, serial to parallel, or serial to 
serial parameters; automatic switching and queuing of jobs 
115,200 bps: our software allows virtually all PC 
applications to send data serially to the SL twelve times faster 
than normal 9,600 bps serial 

PC to PC Serial File Transfer Utility: available free 
Pop-up Menu via Hotkeys: keyboard selection of 
printers, macros and many other control functions 

Simple Installation: just plug in the cables and run the 
menu-driven installation software for the Pop-up Menu 
User Upgradable Memory: from 0 to 4MB buffer 


Ез [Ез [ER [сз р, 
— خخا لتخا‎ ыу 


PRINTER 


HP 
3000 
Emm 


^i э: 


$550 with 256KB 


JÛ with 1MB 


X EET 


| 
| 


Magazine [July 1989, Page 263]: 


The Buffalo SL peripheral sharing device is simple enough 
to use immediately yet sufficiently flexible to form the 
center of a fairly complex network. It’s a good choice... ' 


The SL Saves Money By Sharing Resources 
Using the SL™ is the inexpensive way to let everyone share lasers, printers, 
plotters and modems. Greater access by more users reduces unproductive 
idle time and the need to purchase more of these expensive peripherals. An 
SL with memory improves PC productivity by allowing all users to 
simultaneously send their print jobs and quickly release their PCs to continue 
working. The SL is an alternative to a LAN at a fraction of the cost. 


= [e] ا‎ [= 


All Parallel Ports 
AS-41 4 inputs to 1 


45 Day Money Back Guarantee 
CALL TOLL FREE TODAY 


output automatic] (BOO) -4 5-7 35) 


switch without any 


— € 


buffer for only $200. | Buffalo Products, Inc. 
XE is AMAR 2805 19th St. SE 
REPS E lû Salem, OR 97302 
outputs from 256KB (503) 585-3414 


up to 2MB buffer, 
from $250 to $450. 


FAX (503) 585-4505 
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every case, though, it worked fine, апа 


no files were lost. 

PC Librarian will tell you where your 
files are (by volume name if they’re on 
floppy disks), when you did archiving 
sessions, and what you did during them. 
In fact, it generally does all the things 
you wish your librarian program would 
do. I like it enough to give it a User’s 
Choice Award. 

On that score, last month I ran out of 
space before I had finished with my 
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awards; there really were a lot of good 
developments last year. 


Northgate 

Northgate Computer Systems burst on 
the scene in full force last year, with a 
full line of well-made and smooth-run- 
ning computers, including fast 386s. 
They also make my favorite keyboard; 
and they distribute, at their cost, POUR- 
VOUS.COM, a tiny (20-byte) TSR pro- 
gram that makes the comma and period 


Build your embedded PC or AT 
any way but big. 


MiniModule/AT Disk; 
Interface to Embedded AT A 
Controller Disk Drive " 


MiniModule/SSP; 
Dual Serial and Single 


MiniModule/EGA; 
EGA Video Controller 


Lite Board/286 Ж 
Single Board System 


MiniModule/Modem; 
2400 Baud Modem 


3 F -MiniModide/LCD: 
Controller bor Gui X 200 
& 630 X AKI LCIP Panels 


Little Board plus Minimodules 


Embedded applications. Ampro’s Little 
Board PC and AT compatible single board 
systems are ideal for embedded or dedicated 
applications. Specifically, applications which 
demand small size, high reliability, rugged 
design and low power consumption. Now, 
Ampro MiniModules allow you to build Little 
Board systems into a wider range of applica- 
tions while meeting these same requirements. 
Little Board/PC or /286. Take your pick. PC 
compatible or AT compatible. Both single 
board systems are equivalent to a mother- 
board and four expansion cards in a single 
5.75" X8" card. Both offer low power 
consumption, single 5V supply operation and 
0 to 70°C operating range. 

MiniModule Expansion. Extend your Little 
Board based embedded system using Ampro 
MiniModules. These compact 3.5" X 3.8" 
boards provide CGA or EGA video interfaces, 


LCD or EL panel controllers, Arcnet LAN 
controller, 2400 baud modem, serial/parallel 
port expansion or an interface to hard disks 
with embedded AT controllers. Stack 'em 
vertically or side by side. Build a big system in 
small space. 

Complete information. Fast. Call us at the 
number below. We'll immediately forward 
specifications and details on the Little Board 
family of single board systems and Mini- 
Modules. Then, you can build your embedded 
system. Any way but big. 

All trademarks are the property of their respective owners 


408-734-2800 
Pim 


SINGLE BOARO SYSTEMS 
Ampro Computers, Inc., 1130 Mountain View/Alviso Road 
Sunnyvale, CA 94089. FAX (408) 734-2939. TLX 4940302 


Distributors: Reps: USA - contact AMPRO for the name of your nearest rep, Australia - 61 3 720-3298; Austria 43-222/3109110; Canada - (604) 438-0028; Denmark - 455 3 66 
20 20; Finland -358 0 585-322; France - 331 4842-2222; Germany, West - 49 6151 7305-35; Hong Kong/PRC - 5 8615118; kernel - 972 3 49-16-95; Italy - -39 6811-9406; Japan - 81 3 
257-2630, Netherlands - 31 10-411 8521; Norway - 46 8 28-72-85; Sweden - 46 8 28-72-86, Switzerland - 41 1740-41-05; United Kingdom - 44 2964 35511 
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keys print commas and periods shifted or 
unshifted. ( You do Alt-Shift to get the 
< > characters.) 

The really outstanding feature about 
Northgate has been their technical sup- 
port, which has become the standard that 
other mail-order computer companies 
must match. I have no problem giving 
Northgate two User’s Choice Awards: 
for their keyboards, and for their techni- 
cal-support group. 


Real Science 

It’s not strictly a microcomputer topic, 
but in my judgment one of the most suc- 
cessful government agencies is the Na- 
tional Science Foundation, which sup- 
ports fundamental science research and 
education. The National Supercomput- 
ing Centers supported by NSF have been 
spectacularly successful. 

Designed to give American students a 
chance to familiarize themselves with 
supercomputers while in college, these 
centers quietly turn out new software and 
develop new ways to interface humans to 
computers—as well as to interface mi- 
crocomputers to supercomputers. 

The Chaos Manor Government Proj- 
ect of the Year Award goes to the NSF for 
its support of the National Supercomput- 
ing Centers, and I sure hope Congress 
not only pays attention, but doubles the 
budget. National support of the sciences 
receives a trivial amount for what we get 
for it. And now that Europe is reuniting, 
it’s vital to give our students every ad- 
vantage possible. If we’re going to bor- 
row money from our children, doesn’t it 
make sense to invest some of it in their 
future? 


OS/2 

I don’t recommend that users get OS/2 
just yet. It has a lot of good features, but 
it also has the near-fatal flaw of requir- 
ing you to buy all new software. It’s true 
that the OS/2 version of a program will 
likely be better than the DOS version 
(with some notable exceptions), but it’s 
also true that for many of us, our DOS 
word processors and spreadsheets and 
CAD programs are good enough. Still, 
some applications actually need enor- 
mous blocks of memory and run smooth- 
er under OS/2 than under DOS with Phar 
Lap Software or Rational Systems exten- 
sions. Some people need OS/2. 

If you’re one of those, you have three 
choices: do without your DOS applica- 
tions, run two machines, or use Polymod 
2, available from The Software Lifeline. 
With Polymod 2 you’ll still need two 
computers, but you can control one with 
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Nasties. 


™ 


Nasty over-write? No sweat! 


Solt-ICE memory range break points help you 
track down memory over-write problems 
whether you are doing the over-writing or 
another program is over-writing you. 


Hung program? No problem! 


When the system hangs, you now have hope. 
With Soft-ICE you can break out of hung 
programs no matter how bad the system has 
been trashed. And with Soft-ICE’s back trace 
ranges you can re-play the instructions that led 
up to the crash. 


Program too large? Not with Soft-ICE! 


Soft-ICE runs entirely in extended memory. This means 
you can debug even the largest DOS programs. And 
since your program runs at the same address whether 
Soft-ICE is loaded or not you can find those subtle 
bugs that change when the starting address of your 
code changes. 


System debugging? Soft-ICE is a natural! 


Soft-ICE is ideal for full source level debugging of TSRs, 
interrupt service routines, self booting programs, DOS 
loadable device drivers, real-time kernels, non-DOS O/Ss 
and ROMs. Soft-ICE can even debug within DOS & BIOS. 


Soft-ICE $386 


i? в 8 


30 day money-back guarantee 
Visa, MasterCard and 
AmEx accepted 


Fian A debugging 
tool tough enough to 
handle the DOS 


New Product/New Idea 


Finds overwrites and un-initialized 


ipi. Ae | $199 pointers automatically 
MagicCV for Windows $199 All the protection of a protected O/S 
Buy Soft-ICE & MagicCV(W) under DOS 
—Save $86. Bounds Checker - $249 
Buy MagicCV and MagicCVW _ 
—Save $100. 
Buy All 3 —Save $186. 


; Nu-Mega 
/ TECHNOLOGIES. 


CALL TODAY (603) 888-2386 
or FAX (603) 888-2465 


РО. BOX 7607 WB NASHUA, NH в 03060-7607 


New Version 2.0 


How Soft-ICE Works 


Soft-ICE uses the power of the 80386 to sur- 
round your program in a virtual machine. 
This gives you complete control of the 
DOS environment, while Soft-ICE runs 
safely in protected mode. Soft-ICE uses the 
80386 to provide real-time break points on 
memory locations, memory ranges, execution, 
1/O ports, hardware & software interrupts. 
With Soft-ICE you get all the speed and power of 
a hardware-assisted debugger at a software price. 


Don’t want to switch debuggers? 


You don’t have to! 


Soft-ICE can run stand-alone or it can add its 
powerful break points to the debugger you already 
use. Use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set 
powerful real-time break points. When a break point 
is reached, your debugger will be activated automatically. 


MagicCV with Soft-ICE 


Using Soft-ICE with CodeView gives you the features 
necessary for professional level systems debugging. 
MagicCV and Soft-ICE can work in concert with Code- 
View to provide the most powerful debugging platform 
you will find anywhere. 


“These may be the only two products I’ve seen in 
the last two or three years that exceeded my wildest 
expectations for power, compatibility and ease-of-use." 
— Paul Mace 
Paul Mace Software 


RUN CODEVIEW 4 


IN 8K 
MagicCV 
CodeView is a great integrated debugger,’ but 
it uses over 200K of conventional memory. 
MagicCV uses advanced features of the 
80386 to load CodeView and symbols in 
extended memory. This allows MagicCV to 


run CodeView in less than 8K of conven- 
tional memory on your 80386 PC. 


NEW — Version 2.0 includes EMS 4.0 driver. 
Attention Windows Developers! 
Version available for CVW. 
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the other; that is, you set up your DOS 
system as the master and then run OS/2 
on a fast 386. You can then control the 
OS/2 machine with the DOS system, 
meaning that you can start processes in 
OS/2 and leave them running while you 
go about your normal DOS business. You 
can even run Polymod 2 in a DESQview 
window, which is a bit weird, but it 
works. I presume it would work with 
Windows as well, although I haven’t 
tried that. What you must do is run a ter- 
minal-emulation program on your PC. 

It's also possible to connect a number 
of terminals—up to eight—to the OS/2 
system. I haven't done that, but it doesn't 
look as if it would be all that difficult. 
This makes your OS/2 machine a multi- 
user, multitasking workstation. If all ter- 
minals are actually PCs, you have at least 
one CPU per user, and I can think of cir- 
cumstances in which you'd want to have 
multiple users on an OS/2 system; but I 
sure wouldn't load eight users on it at the 
same time. 

Polymod 2 has password protection 
and what appear to be fairly good secu- 
rity procedures. All in all, it's a reason- 
able solution for a small business office 
consisting of three employees, each with 
a PC, and perhaps a couple of extra ter- 
minals used intermittently. 

Now a warning: I am no OS/2 expert. I 
managed to get Polymod 2 set up so that I 
was controlling OS/2 on a 33-MHz 386 
through Big Cheetah, my 25-MHz 386 
running DOS 3.3. The Polymod 2 docu- 
ments are good enough to accomplish 
that; and I had some help, in that I was 
sent a terminal board for my PC and a 


cable set. All the cabling information (it 
needs at least seven wires of an RS-232C 
cable wired exactly to a given specifica- 
tion) is in the manual. A breakout box 
helps a lot. 

Once it was set up, I was able to do 
some OS/2 things, including running the 
Logitech Debugger, with the system. 
Everything seemed to work all right. I 
then took the system down, because I 
have no real need for it and an associate 
badly needed to borrow the OS/2 ma- 
chine. I can't claim, then, to have given 
this a thorough test, nor am I really the 
right person to do that kind of test. How- 
ever, it's my opinion that this may well 
be a relatively painless way to go from 
DOS to OS/2, since you can gradually 
move more and more applications to 
OS/2 while not yet abandoning DOS. 

One final warning: Polymod 2 em- 
ploys a copy-protection scheme that is a 
bit strange. Sometimes on start-up it asks 
you a question. There are little colored 
blocks at the bottom of each page of the 
manual, and each block has three alpha- 
numeric characters printed in it; you 
must read the code off the appropriately 
colored block from the proper page or the 
system won't work. It's therefore guar- 
anteed to drive color-blind users out of 
their minds. I don't have any trouble with 
the scheme, but I'm not color-blind. 


Things My Postman Brings Me 

First it was globes. Little ones on key 
chains. Slightly larger ones embedded in 
Lucite. One the size of an orange on a 
stand. Another the size of a grapefruit. 
They came in unmarked packages, with 


no return address, with banner print pro- 
claiming THE WORLD IS COMING. 

Eventually it did: the World Factbook 
1989 Database on a CD-ROM. This is 
the unclassified database prepared annu- 
ally by the CIA. It's available from 
Quanta Press, and it now works on both 
PCs and Macs. What they sent was the 
software for the Mac and the CD-ROM— 
indeed, the 3'4-inch Mac disk was inside 
the CD-ROM case. This is the disk I was 
trying to look at when I had the Mac acci- 
dent I mentioned earlier. Fortunately, 
the software for reading the CD-ROM on 
the PC is on the CD-ROM itself. 

I've talked about this product before. 
It's a reasonable database, although not 
as complete as I would have thought. I 
presume the Mac version is identical. 

Then came another large box. This 
one contained a teddy bear dressed in a 
camouflage uniform, complete with 
Green Beret, MacV patches, jump boots, 
and an extraction harness. A snappy- 
looking fellow, actually, with a marked 
resemblance to the colonel (now general) 
who invented the Green Berets. 

There was also a military-style belt 
pouch containing a MacV SOG (Military 
Assistance Command, Vietnam, Special 
Operations Group) bandanna, a pencil, 
and a CD-ROM that claims it's a data- 
base about Vietnam. 

I say claims because, while I can get a 
directory from the CD-ROM and install 
the software that's supposed to read it, 
whenever I try to access the thing, I get 
messages saying that the search has 
failed. That's on Big Cheetah. Trying it 
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Neural Networks are Solving Real Problems 


many cases to expert systems, 


shipping by mail in 


Ward Systems Group, Inc. 
245 West Patrick St. / Frederick, MD 21701 
FAX (301) 663-6656 


NeuroShell is a trademark of Ward Systems Group, Inc. 


TEL (301) 662-7950 
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Here's What NeuroShell Users are Doing: 


Circuit board problem diagnosis * Psychiatric evaluations ° Stock market predictions • 
Sales forecasts • Oil exploration * Optimizing biological experiment results • Price 
forecasts * Analysis of medical tests • Optimizing scheduled machine maintenance • 
Predicting student performance * Horse racing picks * Factory and shop problem 
analysis * Optimizing raw material orders * Spectral analysis * Selection of criminal 
investigation targets • Employee selection * Process control • and much, much more. 


Since NeuroShell learns by example, handles fuzzy logic, can не tight data fits, and 
doesn’t try to capture knowledge in rules, it is also being use 
e ID3 algorithm, and regression analysis. 


NeuroShell is ready to use for real problems on your IBM PC or compatible, and 
still only $195. Math coprocessor recommended. No programmi 

required! Free telephone assistance (including setting up your Helle). Free 
S, Canada, and Mexico ($9 elsewhere). Add 596 tax in MD. 


NeuroShell 


Now anyone can use neur 


as an alternative in 


ng or Ph.D. 


IBM PC is a registered trademark of International Business Machines 
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А class at Microsoft? University will 
go straight to your head. 

Reason being, your course instructors 
work for us, Microsoft. The country's lead- 
ing developer of software. 

Better still, they do their teaching in a 
laboratory setting that gives you two big ad- 
vantages: Hands-on experience. And soft- 
ware you've developed that's yours to keep. 

Its the fastest way to learn the latest 
technology being utilized in today's popular 
programs. Giving you, and your corporation, 
a big jump in developing software. 

Courses are offered in several power- 
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ful systems platforms, including Microsoft 
OS/2, Microsoft OS/2 Presentation Manag- 
er and Windows: And innovative — 
ing technologies like LAN Manager and 
Microsoft SQL Server. 

‘To get more information and a free 
cn of the Microsoft University catalog, 
call (800) 541-1261, Dept. K88. 

As a graduate, you'll soon be writing 
better applications, faster. 

aking your career, and your com- 
pany, grow by leaps and bounds. 


Microsoft niversity' 


Microsoft University’s fax is (206) 883-8101. € Copyright 1990 Microsoft Corporation, All rights reserved. Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. 
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on the Zenith Z-386/25 with a Tecmar 
VGA board gets me the message that the 
program doesn’t support my graphics 
board. 

Unfortunately, this isn’t much of a 
surprise. For reasons I don’t understand, 
no two publishers of CD-ROM software 
for PCompatibles use the same access 
programs, and about half of them don’t 
work very well. I thought for a while I 
had done something wrong in the instal- 
lation, but that wasn’t so. I followed the 
instructions, and I do get into the data- 
base. It just won’t read anything on either 
machine. 

I really like the teddy bear, but I sure 
wish people would pay as much attention 
to making their software work as they do 
to calling attention to it. 


Disk Utility Blues 
Another recent arrival contained coffee 
mugs with CHAOS MANOR glazed onto 
them along with Golden Bow’s Cupid 
logo. They’re my favorite cups, dupli- 
cates of the ones Golden Bow sent last 
year. I’m glad to have got them, and I do 
use and recommend Golden Bow prod- 
ucts, whether or not they send me coffee 
cups; but, alas, their disk utilities won’t 
work with Roberta’s Perstor hard disk 
drive controller (see my March column). 
Incidentally, that controller works quite 
well: fragmented files or not, it's a lor 
faster than her old controller was. 
Actually, almost everyone's disk util- 
ities are behind the times. As an exam- 
ple, I tried OPTune on the Premier 9000 
(a 33-MHz 386). It won't work. The Pre- 
mier has a disk cache on the mother- 
board, and if there's any way to turn it 
off, I haven't been able to find it. In addi- 
tion, while OPTune (and Golden Bow's 
Vopt, for that matter) will repack the 
files on the disk, it won't do any other 
tune-up operation. 


Imagine the benefits of having your software commands color-coded and imprinted 
on your keyboard. Solve your training and productivity problems with Hooleon's 
full line of Custom Keyboard Services, including made-to-order custom keys, , 
custom imprinted adhesive keytop labels, keyboard templates and more! Kits ip 
available for immediate delivery include WordPerfect™and 5250 SnapCap" Kits or 
Adhesive Keytop Labels, language conversions, relegendable keys for IBM® 
Wyse™ Key Tronic™, and much more. Request your FREE 1990 Catalog today! 


, To order or for FREE Catalog, call: 
* (602) 634-7515 
FAX: (602) 634-4620 


From the Leader in Keytop innovations® . . 
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Neither will Gibson's SpinRite II: it 
too disqualifies itself when I try to run it 
on the Premier, even though the SpinRite 
package says it will work with DOS 4.01 
and large disk drives. It sure won't with 
this one. It does partly run on the Z- 
386/25 (which runs a special Zenith ver- 
sion of MS-DOS 3.3 so that it can sup- 
port a 150-MB drive), but even there it 
won't do its primary function. Neither 
will OPTune. 

OPTune, SpinRite, and other such 
programs dynamically reformat your 
hard disk; that is, they pick the data off a 
sector, store it, reformat that sector, and 
put the data back down. SpinRite used to 
have the problem that it would try to 
guess if it found an ambiguous spot on 
your disk, which is all right, but it did it 
without even felling you, and that’s not 
acceptable. The new version doesn’t have 
that problem. If you have a standard ma- 
chine, you can and should use one of 
these programs. I just wish they’d get 
versions I can use on really high-perfor- 
mance machinery. 


Denon CD-ROM 

For the last few years, I’ve used Amdek 
Laserdek CD-ROM drives with Big 
Cheetah. The drives are manufactured 
by Hitachi, and I’ve never had any trou- 
ble with them, barring that any CD-ROM 
drive eats memory. If you have a 386 and 
use a memory manager like Quarter- 
deck’s QEMM-386, you can load the 
CD-ROM access software into that high 
memory area between 640K bytes and 1 
MB before loading DESQview. 

Then the CD-ROM drive is available 
in any DESQview window; as an alterna- 
tive, you can load the .SYS portion into 
high memory and run the MSCDEX 
.EXE program inside a DESQview win- 
dow. In the latter case, the CD-ROM is 
accessible only in that one window, but 


/ 


Box 230, Dept. BYTE 


that’s often good enough. 

I prefer to have the WORM drive avail- 
able in all windows, and its system and 
BIOS programs take up enough of that 
high memory area that there’s no room 
for MSCDEX.EXE up there. If I run 
MSCDEX.EXE to low memory before 
loading DESQview, the CD-ROM drive 
is available to all windows, but the larg- 
est window I can make is 470K bytes or 
so, which is not enough. 

Eventually, I hope, both Maximum 
Storage and the various CD-ROM drive 
vendors will come up with a way to let 
their access programs load most of them- 
selves into expanded memory above | 
MB. Clearly this is the way things must 
go; there are far too many uses for that 
magic area between 640K bytes and 1 
MB. For now, though, I have to make 
hard choices. 

Anyway, Amdek wanted their drive 
back, and about then the Bureau of Elec- 
tronic Publishing arranged for me to get 
a pair of Denon CD-ROM drives. Unlike 
the Laserdek drives, which are almost 
SCSI, the Denons are “real” SCSIs; 
they'll work just fine on the SCSI port on 
a Mac. Mine came with a PC SCSI board 
and software for both the PC and the 
Mac. I've used them with the PC and 
have also daisy chained them off the 
Mac's CD-ROM drive; they work fine 
with both machines. 

Installing them in the Z-386/25 was a 
snap: just drop the board in and run the 
Install program. Some of the instruc- 
tions were obviously written by people 
who speak English as a second (or more 
likely third) language, but they're clear 
enough. Once I had them set up in a daisy 
chain as drives D and E on the Z-386/25, 
I tested them with Microsoft Bookshelf, 
the Sherlock Holmes disk, Grolier's En- 
cyclopedia, and several others. I had no 

continued 
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QuickCapture gives youa 
choice of host platforms. 


Now you can keep your options open 
when it comes to choosing a computer 
platform for image processing. 

Because QuickCapture™ on the PC AT® 
and PS/2™ is strictly software, file, and 
function compatible. 

Just think, applications developed on 
one machine can be used instantly without 
modification on the other. 

So, add QuickCapture to your choice of 
platform and you've just added the industry's 


— Fred Molinari, President 


most versatile frame grabber for all your 
scientific and commercial applications. 


QuickCapture for the PC AT or PS/2. 
The likeness is uncanny. 


DT2953 DT2855 
640x480 resolution yes yes 
Input/Output LUTs yes yes 
Input type RS-170, NTSC RS-170, NTSC 
File formats TIFF, PCX TIFF, PCX 
Compatible bus MCA PC AT 


Call (508) 481-3700 
In Canada, call (800) 268-0427 


e Sing for the PCATor P 


Software i identical i In every re 


FREE1990 “9 
Image Processing : " 
Handbook 


n 
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DATA TRANSLA 7 ТОМ: 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, МА 01752 1192 USA, (508) 481-3700 Tlx 951646 


United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire СІІ 2QJ U.K. (0734) 793838 Tix 94011914 


West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025 
International Sales Offices: Australia (2) 662-4255; Belgium (2) 466-8199; Canada {416} 625-1907; China (1) 868-721 x4017; Denmark (42) 274511; Finland (0) 372144; France (1) 69077802; Greece (1) 361-4300; Hong 
Kong (5) 448963; India (22) 23-1040; Israel (52) 545685; Italy (2) 82470.1; Japan (3) 502-5550, (3) 348-8301, (3) 555-1111; Korea (2) 756-9954; Netherlands (70) 99-6360; New Zealand (64) 9- 545313; Norway (2) ] 5312 50; 
Portugal (1) 545313; Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 702-0405. 


Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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PROGRAMMABLE 
EDITOR 


"1 
Integrated environment for 
compilers, assemblers, 
NEW linkers, debuggers and 
MAKE. 


Mouse support 

Pull-Down Menus 

Columnar Blocks 

1000 Level Undo 

Regular Expressions 

Small 70K size, fast 

DOS, UNIX/XENIX and FlexOS 
Also VEDIT $69, VEDIT Jr. $29 


FREE Evaluation Copy 
Call 1-800-45-VEDIT 


The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. You can run not only popular 
compilers, but all of your favorite tools 
from within the editor with а single key- 
stroke or from the menu system. 


VEDIT PLUS gives you the advantages of 
an exceptionally powerful and flexible 
editor without giving up the convenience 
of an integrated environment. 


VEDIT offers stunning performance, ver- 
satility and ease of use. Completely writ- 
ten in assembly language it's lightning 
fast and small. Other features include 
multiple file editing, windows, unlimited 
keystroke macros, context sensitive help, 
word processing, automatic indenting 
and total configurability. 


Only VEDIT lets you quickly edit large files 
ofupto8 millionlines and 8000 chars/line. 
Installation is easy; VEDIT.EXE is all you 
need — no overlays and no environment 
variables. 

VEDIT PLUS adds a powerful macro 
programming language, complete with 
source level debugging. 

Since VEDIT hitthe pagesof BYTE maga- 
zine in May 1980, nearly 100,000 pro- 
grammers, engineers and writers have 
been enthusiastic users. 

VEDIT PLUS— $185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 


Greenview 


P.O. Box 1586, Ann Arbor, MI 48106 
(313) 996-1299 e Fax (313) 996-1308 
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CONFIG.SYS 
LASTDRIVE-Z 
DEVICE=C:\QEMM\QEMM.SYS ВАМ 
FILES=24 

BUFFERS=1 


/D:DENON-CD/N:2/C:10 


AUTOEXEC . BAT 


VERIFY ON 

BREAK-ON 

C:\QEMM\LOADHI C:\BIN\POURVOUS.COM 
C:\TECMAR\VGA PS/2 


REM SET CAT=c:\PCLIB\ 

PROMPT $P $TSHSHSH $0 

BE SA WHITE ON BLUE 

C:\QEMM\LOADHI /R:2 BUFFERS 15 
C:\QEMM\LOADHI /R:1 C:\MOUSE1\ MOUSE 


CHKDSK 


REM DV 


problems. They’re perhaps a bit faster 
than the Laserdek drives, but it’s not a 
big difference. 

They work fine together. I had real 
trouble daisy chaining Laserdek drives: 
sometimes they’d work, and sometimes 
they wouldn’t, and I never learned why. 
The Denons gave no problems at all. Part 
of my test was to run them in a DESQ- 
view window, and that worked fine, too. 
The only problem I had was that Micro- 
soft Bookshelf is memory-resident and 
you invoke it by pressing the Left-Shift- 
Alt keys, and Shift-Alt is understood by 
DESQview to mean that you’re making a 
keyboard macro. I believe, though, that 
both Bookshelf and DESQview have 
ways to reconfigure the hot keys, so it 
should be simple enough to set them up 
so they don’t conflict. 

The Bureau of Electronic Publish- 
ing—a private company specializing in 
CD-ROMs and CD-ROM drives—is cur- 
rently recommending Denon drives, and 
Microsoft offered me a Denon to replace 
the Laserdek. I haven’t had these long, 
but they look good to me. Incidentally, 
like the Laserdek, the Denons have audio 
output, and they come with software to 
let you play compact disks through any 
stereo or boom box. Works fine, too. 


Z-386/25 QEMM-386 Configuration 
I have had a number of requests for the 
exact system I use with DESQview in my 
Z-386/25. What you see in listing 1 
works well with the new QEMM.SYS 
from Quarterdeck. (Note: The DENON 
line in CONFIG.SYS is in two parts, but 
it is in fact one long line.) 


Listing 1: The Chaos Manor CONFIG. SYS and AUTOEXEC. BAT files. 


DEVICE=C: \QEMM\LOADHI.SYS /R:1 \BIN\ANSI.SYS 
DEVICE-C:|QEMM|LOADHI.SYS C:DENON\EXXTF210.SYS 


REM C:\MOUSE1\SETSPEED /P2 /FC:\MOUSE1\MOUSEPRO. FIL 


C:\QEMM\LOADHI C:DENON\MSCDEX /D:DENON-CD/M:20 
REM SET CDPATH=C: \BKSHLF;D: | SOFTWARE; D: | BOOK 


PATH=C: \QEMM\ ;С: \ JC: \ BIN; C: \NORTON;C: VDV; C: VQU; C: \MOUSE1; 


This works with my current Tecmar 
VGA board; other boards may require 
you to exclude certain high memory 
areas. 


QEMM-386 and Manifest 

The new QEMM-386 memory manager 
from Quarterdeck is a delight. It's fast 
and darned near bulletproof. QEMM- 
386 will turn all (or as much as you want) 
your high extended memory—memory 
above 640K bytes and below 1 MB—into 
expanded memory usable by any EMS- 
capable program. It also comes with the 
LOADHI programs—both .SYS and 
.EXE—that will put drivers and such up 
there. Note in my CONFIG.SYS and 
AUTOEXEC.BAT files in listing 1 that 
I've packed just about everything into 
that high memory area. 

Quarterdeck also has Manifest, the ul- 
timate 386 system snooper program. Run 
Manifest, and you'll find out everything 
you ever wanted to know about your sys- 
tem, such as: Exactly where is.the video 
RAM? Where does DOS put a thing like 
POURVOUS.COM? Which interrupts 
do what? And lots more. When I first got 
Manifest, I spent a couple of hours just 
poking around with it. It's fun. 

QEMM-386 works with nearly every- 
thing. It's true that some versions of 
Microsoft Windows try not to work with 
QEMM -3806, but you can get around that 
by renaming the program. Instead of 
QEMM.SYS, rename it to FRED.SYS, 
or any other .SYS you like, and change 
the CONFIG.SYS statement to match. 
QEMM-386 won't mind, and since all 
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VIDEO COURSE 


Learn C++ Now! 

The great exodus of 
programmers from C to 
C++ has begun! Since 
C++ builds on C, it’s the 
easiest OOP language to 
learn. That's why it's called 
'the language of the 90's". 


Why the rush? 
PRODUCTIVITY! Yes, C++ 
orogrammers can write 
orograms in less time 
'equiring less maintenance. 
Large projects become 
much easier to manage. 


Jnfortunately, learning 
7+ + can be very costly. 
classroom instruction is 
xpensive even without the 
ravel and hotel costs. Of 
course, not learning will 
zost you even more in the 
long run. Now there is an 
alternative! 


The top C++ video 
tutorial at the lowest 
possible price. 

The C++ video tutorial 
rom Zortech is the ultimate 
C++ training tool for work 
or home at only $499.95. 

t comes on six VHS video 
apes containing 32 clear, 
extensive tutorials. 


operate: <ichar*); 
ream 

operator z (engl 
aire 
aperator.-«(ini i) 


return 


, “this << юпа: 


ostream& 
operator<<(double}: 
ostream& put(char); 


Used in conjunction with 
the concise workbook and 
tutorial disk, you will find 
everything you need for 
fast-track C+ + tuition. 


The course is generic (i.e. 
compiler and hardware 
independent) and is 
available with or without 
the award winning Zortech 
C++ Compiler for 
MS-DOS and OS/2. 


Start writing C++ code 
within a week. 

As a C programmer, you 
will start producing C++ 
code within a week of 
concentrated use of this 
course. Alternatively, spend 
just an hour a day 
watching the video and 
working through the 
suggested exercises to 
learn C++ in only six 
weeks! 


The Leader in video 
tutorials. 

If you don't already know 
C, you can join tens of 
thousands of programmers 
world-wide who have 
learnt C with the Zortech 
Complete C Video Course, 
described as: 


"An excellent bargain ... 
.. | heartily recommend" 
Gary Ray, PC WEEK 


Save your company 
thousands of 55$“. 
One programmer can train 
for only $499.95, but you 
can train ten programmers 
for just: 


C++ Course $499.95 
9 Extra Workbooks $269.55 
Total 10 students $769.50 


Yes! Only $76.95 each! 
(With all the FREE refresher 
courses you need!) 


Now, Zortech with its new 
C++ Video Tutorial has 
refined the art of video 
tuition and presentation 
even further for the 1990's. 


IN USA CALL: 


C+ 


NO RUSH! 
NO TRAVEL! 
NO HOTELS! 
ONLY $499.95 


Only $499.95 complete 

e Six Videos with 32 lessons 

e 256 page workbook 

ө Tutorial disk 

е Compiler & hardware 
independent 

e NTSC or PAL format 

e Tax deductible 


Don't delay, order now! 
Just mail the coupon or call 
the order hotline for same 
day shipment. 


USA: Zortech Inc., 

1165 Massachusetts Avenue, 
ARLINGTON, MAO2174 
Voice: 617-646-6703 

Fax: 617-643-7969 


EUROPE: Zortech Ltd., 

106-108 Powis Street, LONDON 
SE18 6LU 

Voice: 44-1-316-7777 

Fax: 44-1-316-4138 


Australia: Noble нне 
Voice: 02-564 1200 
Fax: 02-564 1465 


1-800-848-8408 
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1 F ORDER FORM 


g Please rush me these ifems: 

g Qty Description Price 
___ C++ Video Tutorial $499.95 

= ___ Extra C++ Workbooks $. 29.95 

g — Zortech C++ Compiler $199.95 

B — Developer's Edifion $450.00 


И асса 67.50 Epiro in. USA 
International shipping charged af cost 


Name 
Company 
Address 


State ^ Zip 
Phone 

MC, VISA or CHECK 
Card No. 


Expiry 
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Nine 
Track 
Tape... 


One 


Track 
Mind. 


If you can’t get your mind off 9 
Track Tape...there's good reason. 


It's still the number one choice in 
the entire world for exchanging 


information between computer 
systems. 


Using a 9 Track-Tape drive, you literally 
turn your PC into a mainframe. 


Most advanced 
controller cards 


We пої only sell more 9 Track Tape drive 
systems than anyone else... we're known 
as problem solvers. People who develop 
and nurture solutions for other people. 
Give us a call today and let us solve 
your next conversion problem. 


GSA# GS00K89AGS6390 


= FLAGSTAFF 
ENGINEERING 
Helping people read 
a world of information 
1120 Kaibab (602) 779-3341 
Flagstaff, AZ 86001 РАХ 602-779-5998 
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Microsoft is doing is testing for the name 
“ОЕММ,” Windows/286 won't know 
what you've done. Windows/386 won't 
work with QEMM-386 at all, but that's 
no loss, as I've found Windows/386 to be 
unreliable. 

If you have a 386, you really need 
QEMM-386 and Manifest, which get a 
User's Choice Award. 


Bible Study 

It was a remarkable coincidence. I'd just 
got the Biblesoft PC Study Bible working 
on the Z-386/25 when Father Wilcox 
came to see Roberta. Although it was an 
unexpected visit, it worked out well: he 
helped test the program. 

The PC Study Bible consists of the Old 
and New Testaments. The following ver- 
sions are available: the American Stan- 
dard Version (ASV), the King James 
Version (KJV), and the New Interna- 
tional Version (NIV). There's a complete 
concordance of each and a bunch of soft- 
ware to let you look for just about any- 
thing you like. You can ask for all in- 
stances of the word poor in the New 
Testament, or of begat in the Old, or 
whatever else strikes your fancy. Having 
got those, you can have the text from two 
different versions side by side on a split 
screen. 

There's also a word processor with 
cut-and-paste capabilities and a smaller 
notepad that you can use anywhere in the 
program. This is one great aid to scholar- 
ly essays or sermons. 

The whole thing works smoothly and 
quickly; on the Z-386/25, it's lightning 
fast, almost instantaneous. Naturally it's 
slower on an XT, but it will still get the 
job done. 

The program isn't small. You need 2 
MB of storage for the software and one 
Bible version; each additional version re- 
quires another 1.5 MB. You can also get 
an optional add-on, the Greek-Hebrew 
Dictionary, with Strong's translation and 
numbers and The Englishman's Greek- 
Hebrew Concordance. That adds another 
2 MB. 

The result is that you have all the tools 
of scholarship at your fingertips. Father 
Wilcox was impressed, so much so that I 
suspect we'll buy him a copy for his 
birthday. 

The interface is surprisingly good, but 
there are a couple of glitches. For in- 
stance, if you tell it to change versions, it 
will do it almost instantly—but you have 
to remember those three-letter abbrevia- 
tions (e.g., KJV) because the program 
will accept nothing else, and pressing the 
help key gets you the unhelpful message 
“That Version Not Available." Still, it's 


not all that hard to write these things in a 
notebook until you've memorized them. 

All told, I have had a great deal of fun 
with this program, and I think anyone 
with an interest in the Bible, whether as 
revelation or as literature, would enjoy it. 
I've uploaded a demonstration version of 
BIBLE.ARC into my "tojerry/listings" 
topic on BIX. 


AutoCAD 

There aren't many well-known micro- 
computer applications written in Lisp, 
but Autodesk's AutoCAD is a major ex- 
ception. AutoCAD is literally the stan- 
dard that all other CAD programs are 
compared with. It's an extremely flexi- 
ble program, with a great number of bells 
and whistles and nearly any feature you 
would want, including a programming 
language. 

Of course, AutoCAD is more program 
than many of us need, and with all its 
features, it can be a bit formidable when 
you first try learning it.. Fortunately, 
there's an alternative. AutoSketch is a 
cut-down version of AutoCAD. It has 
overlays, but not as many. It has the abil- 
ity to store parts as objects, so you can 
bring them back wherever you want. It 
has dimensions, rotations, springing 
curves through a set of points, and most 
of the other things you'd expect. 

Best of all, the drawings created with 
AutoSketch can be read into AutoCAD, 
if you ever want to go to the full-blown 
system. You can then get AutoShade, 
AutoSolid, and suchlike to make as com- 
plex a set of drawings as you'd ever want. 
I'm using AutoSketch to do the prelimi- 
naries on a new project. If it gets complex 
enough, I can change over to AutoCAD; 
by then, I'll be a lot more used to using 
CAD systems. 


The Fax Dilemma 

We have entered the Age of Fax. I think 
the only person I know who doesn't have 
a fax system is me, and I'm weakening. 
I've held out this long because, as Ro- 
berta points out, we already get more 
mail than we can handle; a fax system 
will generate even more paper. Also, I 
don't really want to get another tele- 
phone line to be tied up by a fax machine. 

There's nothing to be done about the 
paper storm, but the telephone-line ob- 
jection is a solved problem. The Voice/ 
Data Switch from Rainier Technologies 
will do the job nicely. 

The Voice/Data Switch is a black box 
about the size of an external modem. You 
bring your phone line into it and then 
connect one output to your phone and the 

continued 


THE NEW STANDARD FOR 
HIGH PERFORMANCE 
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À powerful, comprehensive, elegant, and super-fast statis- 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. B The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli- 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported), l CSS features compre- 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit/ 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. W All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). B All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. B The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym- 
phony, dB, dBIII +, DIF SYLK, . . . ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro- 
grams (Aldus, Ventura). @ CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. B CSS precision exceeds the standards of all common 
precision benchmarks. B Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. B $495 (plus 
$5 shh); 14-day money back guarantee. 
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2325 East 13th Street = Tulsa, ОК 74104 = (918) 583-4149 
Fax: (918) 583-4376 
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Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax: 040/4911310, StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482855, StatSoft Pacific (Melbourne, Australia), 
ph: 613-497-4755, fax: 613-499-7410, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: 
Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201; Korea: Geul Bang (02) 272-1973. 
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Autodesk, Inc. 

2320 Marinship Way 
Sausalito, CA 94965 
(415) 332-2344 
Inquiry 981. 


Denon CD- -ROM Drive 
Bureau of Electronic Publishing 
141 New Rd. 

| Parsippany, NJ 07054 
(800) 828-4766 
(201) 808-2700 
Inquiry 982. 


DESQview 386 


Manifest 

QEMM-386 

Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9851 

Inquiry 989. 


Gazelle Systems 

42 North University Ave., Suite 10 
Provo, UT 84601 

(801) 377-1288 

Inquiry 983. 


other to a modem or fax machine. You 
then record a message into the box. 
When someone calls, the box answers 
the phone and tells callers to dial 3 to talk 
to someone or wait for the tone if they 
want to send a fax (or modem message). 
That's it. The box switches from one to 
the other, thus allowing one phone line to 
serve for both data and voice. 

The Voice/Data Switch will work fine 
with a private-branch-exchange or KSU 
internal phone system; just plug that in 
instead of a phone. You can even have an- 
other phone connected at the Rainier unit 
if you like. 

This wouldn't be suitable for an office 
that gets a lot of fax traffic, of course, but 
for someone who doesn't get much, it 
will do the job nicely. Naturally, you can 
send a fax out with this system. While the 
fax part is in use, anyone who picks up 
the voice phone will hear a busy signal. 

In my case, I’m connecting this to the 
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PC Librarian 
single-user 
LAN version 
United Software Security, Inc. 
8133 Leesburg Pike, Suite 380 
Vienna, VÀ 22182 
(800) 892-0007 
(703) 556-0007 
Inquiry 984. 


PC Study Bible .............. 9139.95 
Biblesoft 

22014 Seventh Ave. S 

Seattle, WA 98198 

(206) 824-0547 

Inquiry 985. 


Polymod 2 ........... BTE Кусма, 
The Software Lifeline, Inc. 
2600 Military Trail, Suite 290 
Boca Raton, FL 33431 

(407) 994-4466 

Inquiry 986. 


POURVOUS.COM 

Northgate Computer Systems, Inc. 
13705 First Ave. N 

Plymouth, MN 55441 

(800) 548-1993 

Inquiry 987. 


ProModem 2400 MFAX 
Prometheus Products, Inc. 
7225 Southwest Bonita Rd. 
Tigard, OR 97223 

(503) 624-0571 

Inquiry 988. 


$299 


new Prometheus ProModem 2400 
MFAX fax/modem system for the Mac. I 
can then use the Mac scanner—either the 
Apple unit or the new Seikosha scan- 
ner—to get an image for transmission, 
and of course incoming stuff goes into a 
data file for printing on the LaserWriter. 
The Prometheus is both a fax and a stan- 
dard 2400-bps modem, and it works 
fine. More on it another time. 


Winding Down 
As usual, I’ve hardly made a dent in the 
piles of stuff here. The game of the 
month is Action Stations (Conflict Ana- 
lytics, 119-2 Norfolk Rd., Naval Air Sta- 
tion, Alameda, CA 94501). This is a 
first-class simulation of naval surface 
warfare as it might have been in, say, 
1930, prior to the development of naval 
aircraft. 

The book of the month is actually a 
pair by Rick Cook: Wizard’s Bane and 


SpinRite II 

Gibson Research Corp. 
22991 La Cadena 
Laguna Hills, CA 92653 
(714) 830-2200 
Inquiry 990. 
Voice/Data Switch TB201 .....$299.95 
Rainier Technologies Corp. 

17950 Northeast 65th St. 

Redmond, WA 98052 

(206) 881-5151 

Inquiry 991. 


Golden Bow Systems 

2665 Ariane Dr., Suite 207 
San Diego, CA 92117 

(800) 284-3269 

(619) 483-0901 

Inquiry 992. 


World Factbook 1989 Database 


Quanta Press 

2550 University Ave. W, Suite 245N 
St. Paul, MN 55114 

(612) 641-0741 

Inquiry 993. 


The Wizardry Compiled, from Baen 
Books. Imagine a typical Silicon Valley 
nerd transported into a world of magic— 
and the magic is subject to programming 
by a skilled hacker. Good fun. 

Next month, a whole bunch of stuff, 
including reports on the American Asso- 
ciation for the Advancement of Science 
meeting. M 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “јеғгур.” 
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and compile it using TopSpeed C. Then, com- 
pare the overall performance with the compiler 
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Pass parameters in registers 
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Expand any function as inline code 
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Supports 08/2 


DOS Oynamic Link Libraries 
forvriay code linked at load-iime) 
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Smart linking 
(only referenced code and data linked into EXE) 
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Type-safe linking 
(function paramelers and memory model checked al Hnk-time} 
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Time-sliced scheduler tor multi-tasking under DOS 
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Short pointers in any segment 


Hypertexthelp with library online 


| 
| 
. = | 
Standard Editior TopSpeed C 
Uptinizing DOS compiler, integratec 
Durce-Ievel debugger, smar linker Ге i 1p] fey QUIC 
NE in heat eL Imt 
{ VÇ Sa Ua U LU! ПОП OLY 
automaalit 4 complete Ano! m iim t T h t= "r 
к {DOS Compiler & VID} 
library, 6 memory mo els, BC Inter. ro | fue p ad 
wvwtonde ЛЇЇ LL 
face. time-sliced chedule: MS-DOS L^ UC 1ае0 ! M, ПОП 19 7 э 
1 1 (3 y NT TM] ^7 ji 1 hist) 
IGS intertace, superset of MS and FAT, ak rey UAC) 
Wer р lal OS, Z edition pty) 
C libraries, and more 
extended Edition 64-page TopSpeed C Technica 
andard Edition plus full source code Specifications booklet available 
o libraries, post-mortem debugging upon reques 
Windows support, support lo: DO: 
Ч Call оп TopSpead Modula-2 
E ILLs (overlays), assembler, disassembler, ы Ul ا‎ 
L nmnilar [with nhie A toolkite 
4 compiler (with objects} & toolkits 
" Profiler, DOS call monitor, and more. NA: | | мате 
DES Р 
20 0972 Edition — 
Tx \ ПОП — 
d ; = 
A fended Еа ion (е сер! 10! DOS com afi L | '( Dr 
pil pius ability to generale DOS ехе 
! | ИП эпа, tables. | ull suppo 101 05/2 heme! 2 n the U.S call 
al BIS UR LU id (see) 60 80 100 PM calls, OS/2 smart linker, fully анс ] Jf 0 Сл? E9057 
китам 1-800-543-5202 
JAerkenwell оао TopSpecd¥10 matic репе ation о ULLS, source I0 P с: dus, T " 
angon EL TM 5 Watcom¥ ТП РОТИ a lik In „апада, Ca! 
protected mode libraries, and mor Ё Qi ^ eho Ohi ; 
Onn C/ л! 
TerboY 2 01 : 1-500-544-3452 - 
к ыле. EUR ead A) Jensen & 
MiciuspfiV51 190 14 * е 
tant i [ Call on snipping & handiing Partners 
3 Plum Hall (secs) charges & volume discounts. International 
| S Edition £370 TapSpead¥i0 VISA/MC accepted 
| Mig t *0-dav unconditional 1101 San Antonio Road, Ste. 30] 
ПЁ 1d lOPSpeed | кылты. Т” 
> Bre cia money-back quarante Mountain View, CA 94043 
Modula | : money-vacr 1:8 
Phone: (415) 967-3200 
vag rs Infernational. Olber brand and f duct 2 Hanis "HET Ha res gi ?gislered trademarks of íbeir respective Do. GET) Fax: (415) 967-5288 


ийсэ 
асу 


Pretty 


A PC that looks good in your 
office won't look good for long 
out in the plant. 

Where heat murders micro- 
processors. Dust decimates 
disk drives. And vibration 
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afi victimizes video cards. 
Mission Critical Workstation 
1448: 9 option slots, 2 drive bays Which can wreck your entire 
and a 95-132 VAC, 47-63 Hz operation. 
wer supply. š ; 
Wm That's why Texas Micro- 


systems offers a complete line of reliable, IBM-compatible 
products and systems specifically engineered for those 
brutal industrial environments that eat pretty PCs 

for breakfast. 

To ensure maximum reliability we design and manu- 
facture from scratch practically everything that goes into 
our systems. Like passive backplanes—which, by the 
way, we pioneered for PCs in 1983. These backplanes 
accommodate a full complement of convenient, plug-in 
components. And they're why our mean time to repair 
is a phenomenal 10 minutes. 

You won't find passive backplanes—or lower MTTR— 
in any of the leading office PCs. 


We also build industrial-strength option cards to han- 
dle myriad functions. As well as 286, 386" and 486" 
CPU cards in a full range of processor speeds. Our CPU 
card designs use Very Large Scale ——— circuits 
and programmable array logic a 
devices to reduce component 
counts by 50-6096. Which 
enhances reliability and resis- 
tance to physical stress. And 
ultimately contributes to our 
remarkably long mean time between failures: 70,000- 
100,000 hours, calculated against the 
MIL Standard Handbook 217E. 

You won't find that kind of card 
selection—or MTBF—among the lead- 
ing PC makers. 

You won't find them torturing their 
systems like we torture ours, either. 

Not only do we perform extensive 

"shake, rattle and roll" tests on 


Ultra-fast 32-bit (80386) A AT* 
equivalent CPU board B386S. 
Available at 16, 20, 25, 33 MHz. 


Mission on Critical Benchtop each new design, but we pretest 
2003: 10 option slots, 2 drive i 

bays and a 95-130 VAC all our systems. Burning them 
47-440 Hz power supply. in at 55°C for 42 hours straight. 


Just to make sure they can take the heat at your plant. 

What’s more, we shock-mount our disk drives to stand 
up to vibrations surpassing Richter scale proportions. 
And we use only high-reliability power supplies that can 
go 100,000 hours, MTBF. 

With all that reliability designed into our products, is 
it any wonder that we guarantee better support than the 
leading PC makers? Every system we offer comes with a 
full one-year, on-site warranty. Theirs don’t. We also offer 
a toll-free number for technical and sales information, a 
regional network of sales engineers, engineering support 


pC Texas Microsystems | COMPAQ | 
| Passive backplane | YS | NO | 

_100,000-hour-MTBF power supply | YES — | NO | NO. 
LMaximzedMTBF — ы  ]| NES —— | NO [мо 


| Positive pressure, filtration — | YES — | NO | NO. 
LOpemtionatb5sC р. ук” | NO |м 
| 42hoursburn-inat55°C ——  — | YEs — ^ | NO | NO 
_Maximum expansion slots available | — 14 fJ 5 | 5. 
Llyearon-sitewarranty | YES | NO | NO 
[Regional sales support | ^ YES | NO | NO 


"Shake, rattle and roll” testing 


retty reliable. 


for systems integration and a guarantee to meet shock 
specs. And, of the leading PC makers, Texas Micro- 
systems has the longest history of design using Intel 
microprocessors: 15 years in all. That's why you'll find 
our systems hard at work in harsh 
operating environments at 70 
of the Fortune 100 companies. 
Granted, the leading office 
PCs may be prettier than ours. 
But our industrial-strength sys- x 
tems are designed to be more 3507: 10 option slois 3 drive bays 
reliable. And that makes our anda 95-130 VAC, 47-440 Hz 
systems look a lot better ина 
where it really counts: 
Your production line. 


For technical or sales information, call 


1-800-627-8700 


ШИШЕ Texas Microsystems Incorporated 


10618 Rockley Road • Houston, Texas 77099 
713-933-8050 * Fax: 713-933-1029 
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TERMINAL EMULATION FROM [TERM ISN’T THE NEXT 
BEST THING TO BEING THERE. IT IS BEING THERE. 


With TERM, you 


= 


can operate remote 
systems exactly as 


if you were there. 


П М... is considered the ias standard for exact terminal emulations, but 
emulation isn't the only issue — regardless how precise it 1s. The real objective 1s access, 
and accessibility requires that your machine act like their machine. 


With SCO Color Console and TERM, 
anything that runs on Xenix can now be 
operated remotely from your PC, алсай 
Macintosh or Unix box. TERM 
literally puts you in front of pass 
the remote system. You 
can now take advantage of 
the full range of keyboard 
functions and screen attri- 
butes including function key 
programmability and complete 
color support. In short, your terminal 
becomes their terminal. This is access. 

In addition to SCO ANSI, TERM fea- 
tures very exact VT220, VT102, Wyse50 and 
nine other terminal emulations on any phys- 
ical display device. Other emulation features 
include a fully remappable keyboard,132 
columns, transparent print, graphics line 
draw and multinational character support. 


Network & Asynchronous Access. 
Exact emulations are merely one feature 


TermNET operates identically to TERM 
and provides direct network connectivity 
featuring multisession TCP/IP, OSI and X.25 
support. Both TERM and TermNET pro- 
vide intelligent file transfer for 
fast data movement and a 
powerful, customizable script 


aspect of communication 
sessions, They run identically 
on machines made by over 100 
€ ~ manufacturers, providing key- 
stroke-for-keystroke compatibility 
across multiple operating systems including: 
MSDOS, UNIX, Xenix, Macintosh, VMS, 
BTOS, MS-Windows and X Windows. 


Access & Connectivity Solutions. 


Century Software is dedicated to meeting 
the challenges of systems interoperability. 
With the addition of TermACS (Asynchron- 
ous Communications Server) and TERM for 
X Windows to our family of software pro- 
ducts, we are creating The Access Standard — 


language that automates every 


| TERM AT A GLANCE 


© (dulti-session Network & Async Access. 


| e Direct TCP/IP 0518 X.25 network support. 
| © Exoct ¥7220, VT102, Wyse50 and SCO ANSI on 


all systems. 

My, ° Fully remappable keyboard. 

DES © Full numeric keypad support. 

in| © Full color support. | 
© Automatically restartable file transfers. — 1 


| © State-of-the-art Lempel-Ziv-Welch dato 


compression. 


| © 38.4K sliding window file transfers. 
| ® KERMIT protocol for mainframes. 
| © XMODEM and YMODEM protocols for bulletin 


| e Wildcard file send/receive capability. 
| © Auto-login, dial/redial modem control. 
| * Powerful script language for customized 


applications. 


| © Performs unattended polling/file transfers. 

| © Remote maintenance copability. 

| © Electronic mail/TELEX/FAX Easylink/MCl Gateway. | 
| us X Windows xterm ind. | 
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Getting on the 
Usenet network, and 
what to do when 
you ve gotten there 


senet, that anarchistic collec- 

tion of computer sites that no- 

body seems able to explain ad- 

equately, is the network most 
information-starved Unix system owners 
aspire to connect to. Once your system is 
on Usenet, you can read and post news, 
gather the free software posted to comp- 
.Sources and alt.sources, keep your 
network maps up to date with comp- 
-mail.maps, and exchange E-mail with 
people from around the world. 


Getting on the Network 
To get on Usenet, the age-old advice is, 
“Ask around.” Unix users with network 
addresses are generally the best source of 
information about where to find a nearby 
mail or news feed (a site that agrees to 
supply you with a network connection). 
Computer science centers at local univer- 
sities are often good places to start. 
Many sites are set up for public-access 
mail and Usenet gateways, and these 
might help if you can't find any local 
feeds. There are also sites that allow 
dial-up connections to their Usenet-con- 
nected Unix systems—a useful idea for 
people with personal computers who 
don't want to run Unix just for Usenet 
purposes. A list of many of these systems 
(some of which request donations) is 
available by setting up a UUCP connec- 
tion to the Telebit-equipped system 
lgnp1 at (215) 348-9727, using a log-in 
name of nuucp and no password, and re- 
questing the file /usr/spoo1/uucppub- 
lic/nixpub via UUCP. Note that no 
public BBS or regular dial-up log-in is 
available here. This is only for UUCP 
connections, courtesy of the donated 
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THE NETWORKS 


time and equipment of Phil Eschallier. 

A good node to hook up to might be 
UUNET (3110 Fairview Park Dr., Suite 
570-B, Falls Church, VA 22042, (703) 
876-5050, fax (703) 876-5059, or info- 
uunet.uu.net), a very large and special- 
ized site with connections not only to 
Usenet, but also to the Internet and other 
major networks. UUNET is run by a 
nonprofit organization originally spon- 
sored by the Usenix Association and 
exists solely as a communications link. It 
provides mail and news feeds, and it has 
over 600 megabytes of public domain 
software available for direct access or on 
tape. It also runs a commercial TCP/IP 
network service. Subscribers can get 
substantial discounts on certain modems 
and books, and a special rate for low-vol- 
ume users was recently instituted. 
Dozens of Telebit modems, a high-speed 
T1 link and X.25 connections, and over 
2.5 gigabytes of disk space make 
UUNET a unique system. 


Getting the News 

Getting the software needed to run a 
Usenet node seems like a classic dragon- 
and-egg problem, since it's distributed 
via Usenet. But once you have a simple 
UUCP connection to a Usenet site, they 
can just send you the source code, since 
the NetNews software itself is public do- 
main. Xenix users have it a bit easier; 
they can get a precompiled version of the 
NetNews software directly from The 
Santa Cruz Operation. 

Getting NetNews running is complex 
but not arduous; it's certainly more than 
can be covered in this limited space. I re- 
fer readers in search of more detail to 
Ben Smith's article “The Unix Connec- 
tion" (May 1989 BYTE) and to the books 
Managing UUCP and Usenet by Tim 
O'Reilly and Grace Todino and Using 
UUCP and Usenet by Grace Todino, 
both published by O'Reilly and Asso- 
ciates, 632 Petaluma Ave., Sebastopol, 
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CA 95472, (800) 338-NUTS, (707) 829- 
0515, or ora!nuts. Once you've suc- 
cessfully exchanged news messages with 
your news feed, all you have to do is post 
your site data to the group news.new- 
Sites, with a copy to rutgers!uuop- 
map, and you're on the network. 

So, what do you do once you are able to 
receive files from the network? The first 
thing you might do is ask your news feeds 
if they have the source code to a number 
of important communications-oriented 
programs, without which you will be 
working a lot harder than necessary (and 
if they don't have it, you can post a mes- 
sage in comp.sources.wanted). 


Free and Useful 

Written by Peter Honeyman and Steve 
Bellovin, pathalias computes relative 
mail paths from your computer to all 
others known on the network. It works 
by parsing the map data posted to the 
group comp.mail.maps and creates a 
database usable by other programs, in- 
cluding uuhosts, smail, and elm. The 
completed database contains not only 
what are considered to be the quickest 
paths, but also their relative cost. With 
over 18,000 entries in the database and 
all the possible permutations, you'll 
probably need at least 4 MB of memory 
to run it without excessive paging or 
swapping. 

Created by John Quarterman, uu- 
hosts is a large shell program that helps 
manage the information in the comp- 
.mail.maps data files. It creates an index 
of all sites on the network and lets you 
look up all available data about a site on 
the fly. Once you've tried perusing the 
data with grep, you'll know why Quar- 
terman wrote this program. 

Many systems have antiquated mail 
delivery programs that can't properly 
handle network addresses and security 
concerns. The smail program solves 
these problems fairly well, although you 
might have to be creative when installing 
it on some systems. The program is con- 
figurable as issued, and, of course, you 
always have the source code to look at. 
The current released version is by Chris- 
topher Seiwald, as far as I can determine. 

Originally written by Dave Taylor, 
elm (for Electronic Mailer) has gener- 
ated so much interest that Hewlett-Pack- 
ard (for whom it was written) has turned 
it over to a group called the Usenet Com- 
munity Trust for further development. 
It's a screen-oriented mail program that 
you can use with AT&T Mail Forms as 
well as with regular Unix mail. It can use 
the pathalias database for outgoing 
mail and can reverse the path of incom- 


ing mail to help ensure that replies will 
get to the original sender. There are zil- 
lions of options that let you customize 
elm's performance and even its screen 
appearance. The program can even file 
and answer mail for you automatically. 

Another program that I have found 
very useful is xcomm, by Larry Gensch 
(lar3ry on BIX). It is a Unix-oriented 
telecommunications program, mainly 
oriented toward calling non-Unix sys- 
tems. So that logging on can be done 
automatically, xcomm keeps a list of 
phone numbers and start-up scripts, 
which is similar to the way that UUCP 
works. It has cu-compatible put and 
take commands and lets you upload and 
download both binary and text files, 
using XMODEM and CIS protocols. You 
can start or end disk logs of interesting 
material while you are on-line. Its script 
language allows you to automate ses- 
sions. The program fills in the gaps left 
by standard Unix commands and lets you 
communicate with any system that sup- 
ports the ASCII character set. 


Other Networks 
Usenet is certainly not the only Unix-ori- 
ented network, although it is the largest. 
Some other (but still by no means all) 
important networks include the Internet 
(which itself comprises ARPANET, 
СМЕТ, MILNET, and NSFNET), BIT- 
NET, CompuServe, FidoNet, and MCI 
Mail. Geographically oriented networks 
include ACSnet (Australia), EUnet (Eu- 
rope), IUnet (Italy), JUNET (Japan), and 
UKnet (United Kingdom). While most of 
these are Unix-oriented, quite a few are 
not, but all can be reached via UUCP or 
TCP/IP connections from any Unix sys- 
tem. The trick is to have the appropriate 
mail software and to know how to reach 
the “gateway” machine to the target net- 
work while using the correct address. 
That brings up another problem. Unix 
users using UUCP are accustomed to ad- 
dresses like gecko! lizard! serpent! 
reptile!dragon, where you must spec- 
ify an explicit path to ensure mail deliv- 
ery. The preferred addressing method 
for the 1990s is called “domain address- 
ing," which leaves the actual delivery 
mechanism out of the address. Thus, 
while my computer has been known for 
years as simply “infopro” under UUCP- 
Net conventions, you can now address it 
as infopro.uuep, signifying that it is the 
infopro machine in the UUCP domain. 
Notice that the “bangs” (! characters) are 
gone under this scheme. My new, im- 
proved, full domain address, therefore, 
is now david@infopro.uuep, in place of 
continued 
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"The entire MKS documentation package 
proved excellent in every respect" 
Daniel McAuliffe, IEEE Computer, Jan. 1990 


Powerful UNIX™ Tools for 
DOS and OS/2. 
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UNIX utilities in a DOS or OS/2 environ- 
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Software reviewers, universities, and major 
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ing MKS Software and how it can help their 
programmers and software developers make 
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Reduce Keyboard Shock 
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System V.5-compatible tools for DOS or 


OS/2. With MKS Toolkit, your computer or 


clone becomes a comfortable environment 


for shells, string matching, editing, file ma- 
nipulation, and more. Productivity increases 


because all the familiar commands are at 
your fingertips. 


ШЕТ gD ШЙ Full 30 day money back guarantee. 
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Organizations such as AT&T, H-P, ITT, and 
NCR - all heavily committed to the UNIX 
system - use MKS Toolkit to create a 
standard operating environment. Universities, 
from Harvard to UCLA, use MKS Toolkit to 
enrich personal research computing environ- 
ments and double the bandwidth of their PC 
teaching labs. The National Institute of Stan- 
dards and Technology uses MKS Toolkit as a 
standard operating environment for experts 
and as a POSIX training tool for neophytes. 


POSIX Training 


Government departments and organiza- 
tions choose MKS Toolkit as a cost-effective 
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Site Licences 
MKS Toolkit reflects its users’ needs. 


Interconnectivity 
MKS Toolkit interacts well on standard 


PC and PS/2 networks. Combined with 
Novell Netware™, the most popular LAN for 


PCs, MKS Toolkit creates a UNIX time 


POSIX environment — now a Federal 
government standard for computing. 


Cost-effective Learning Tool 


If your organization is committed to 
moving into the UNIX environment, then 
MKS Toolkit is the perfect learning path. 
DOS or OS/2 users retain the familiar world 

of the PC keyboard and programs and move 

effortlessly to a UNIX environment on their 
desktop. Exposure to new commands and 
functionality now becomes an integral part 


of the novice’s working day. 


“With this package, you can become 
familiar with the UNIX environment 


on your microcomputer, with DOS 
only a keystroke away.” 


Byte Magazine, May 1989 


MKS Programming Platform 
MKS Toolkit is the heart of the MKS 


sharing system in DOS or OS/2 organiza- 
Programming Platform. MKS Platform helps 


tions. UNIX shops can now hook up all their 
PC’s using PC-NFS™) and MKS Toolkit, 
enabling you to use a PC as a Unix worksta- 
tion and off-load your mini or main machine. 


POSIX Tools 
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POSIX 1003 standards committee. This in- 
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tracking the shells and utilities standard to the 
fullest extent possible under DOS or OS/2. 
Apart from mult-tasking and constraints on 
file names under DOS or OS/2, MKS Toolkit 
follows the POSIX standard. MKS achieves 
this by building the underlying POSIX 
system on DOS or OS/2 before moving 


utilities. 
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smooth out the details of programming and 
software development by adding time-saving 
utilities such as: MKS RCS (Revision 
Control System), MKS Make™ (automated 
program builder), MKS LEX & YACC™ 
(compiler learning and construction tools). 
Also available is MKS SQPS™ an enhanced 
version of the Documentator’s Workbench™ 
with complete troff tysetting capabilities. 

In all, you simply cannot find a more 
complete set of commands and utilities to 
get you from DOS or OS/2 to UNIX or 
POSIX. With MKS Toolkit or Platform, you 

get there fast, stress-free, and with no extra 


investment in hardware. 
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the older infopro!david. 

There are many other domains, each 
of which is a high-level gateway that 
knows how to route messages. For in- 
stance, you could have an address such as 
foo@bar.klunker.com, which would 
signify that the destination is a person 
with the log-in name foo on the computer 
called bar at a company named klunker 
(the suffix .com means it’s a company or 
a commercial entity of some kind). Or 
you could send mail to joe@finagle 
.Smart-college.edu (joe attends smart- 
college, an EDUcational institution, and 
has an account on a machine called fina- 
gle), or to singh@curry.caleutta. in (а 
person named singh at a computer called 
curry in Calcutta, India). 

In each case, your software only has to 
know how to translate the domain (.com, 
.edu, or .in) into a machine destination. 
From that gateway machine, your mes- 
sage will be routed (internally to the do- 
main) to the destination machine. In 
many cases, the information provided in 
the maps will go even further, allowing 
your computer to generate a path directly 
to klunker.com, smart-college.edu, or 
calcutta. in. 

For more information on the wonder- 
ful and confusing world of network ad- 
dressing and gateways (the above is only 
a small sample of the possible confu- 
sion), a recently released book by Don- 
nalyn Frey and Rick Adams called 
!%@:: A Directory of Electronic Mail 
Addressing and Networks (O’Reilly and 
Associates, 1990) is a must. The book 
lists full details on over 100 different 
networks and has maps, contact, and 
gateway information, as well as many 
pages on all the addressing schemes. 
Rick Adams is the president and techni- 
cal director of UUNET Communications 
Services and is in a good position to 
know the tricks for getting around the 
networks. 

Over the next few months, I'll expand 
the discussion of public domain software 
past communications. I'll talk about the 
legendary Free Software Foundation and 
GNU Project, available archives and 
where to find them, and the work and 
benefits you can get from using “freely 
available" software. 8 


David Fiedler is publisher of the Unix 
Video Quarterly and the journal Root, 
as well as coauthor of the book Unix Sys- 
tem Administration. He can be reached 
on BIX as “fiedler.” 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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If the information you 

need to access isn't on 
a CD-ROM, maybe you 
need to make your own 


ast month I talked about how 
useful CD-ROMs are if you 
need rapid access to a vast quan- 
tity of information from com- 
mercially available sources. But what do 
you do if the data you need to access is 
your own proprietary information? You 
learn to "roll your own" CD-ROM. 

A government agency had this kind of 
a problem. It simply had too many repair 
parts to keep track of. As a result, the 
agency's employees were frequently un- 
able to find the correct replacement parts 
even though they were available some- 
where in the warehouses and storerooms. 
Managers found that they were often 
buying parts at retail that were already in 
inventory because no one had been able 
to locate them. 

Determining the cause of the problem 
was easy. The agency was responsible for 
keeping track of hundreds of thousands 
of parts, which it dutifully listed in cata- 
logs that were printed on paper or stored 
on microfiche. There were so many en- 
tries in the catalogs that the employees 
couldn't be sure whether they were really 
finding the proper part or whether they 
were missing an item that was on a 
change sheet or a missing page. 

The paper catalogs and parts listings 
were the biggest problem. A search of the 
piles of paper was doomed to failure. 
Even the handling and storage of the 
paper that was required for the catalogs 
was a problem. A solution was needed. 


ROM to the Rescue 

Although the agency had thousands of 
items to keep track of, the inventory was 
fairly stable. New items were added to 
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DO-IT-YOURSELF 


CD-ROMS 


the list slowly, and old items were re- 
moved only occasionally. What was 
needed was a compact, easy-to-use way 
to find the repair parts. A CD-ROM was 
an obvious choice. 

Moving the parts catalogs to CD-ROM 
allowed the employees to look for a part 
by its stock number, its name, or by the 
name or stock number of the item it was 
installed in. The CD-ROM software al- 
lowed users to read descriptions of the 
item, see ordering instructions, and even 
see a drawing of the item if necessary. 
Suddenly, all that was required to serve 
as a catalog was a personal computer 
with a CD-ROM drive and a user with 
minimal training. 


Doing It Yourself 

While the government agency had the 
help of a consultant to convert the parts 
data for use with a CD-ROM, such con- 
versions are rapidly becoming easy 
enough that some companies can do the 


work themselves. At the same time, the 
cost is dropping so fast and so drastically 
that publishing on a CD-ROM may be- 
come cheaper than publishing a catalog 
on paper. It all depends on the appli- 
cation. 

This is not to say that the cost is insig- 
nificant. A company that has to convert 
records on paper to digital information 
will have a great deal of work to do. The 
information may have to be keyed in by 
hand, one record at a time, which can be 
expensive. 

Of course, many businesses already 
have their information digitized. It may 
be in the form of an inventory, for exam- 
ple, which can easily be stripped of un- 
necessary fields and used as the informa- 
tion for the CD-ROM. 

Once you’ ve done this, the next impor- 
tant step is deciding what your users are 
going to do with the data. What kind of 
searches are you going to do? What will 

continued 
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THE 
ULTIMATE 
WEAPON 


In the fast changing computer 
industry, making the right pur- 
chase decision can be a real 
battle. At the front are sellers 
who are armed with sales pitches 
designed to sell the only prod- 
ucts they have to offer - you 
need unbiased facts. Bidders 
fire off their prices but you 
need scouts to make sure all 
prices are known. Are you armed 
to really win this battle? 


With AXSYS, you have the elec- 
tronic weapon that is as so- 
phisticated as the industry it 
commands. Anytime day or night, 
you can connect to the AXSYS 
system and have instant access 
to the comprehensive, unbiased 
data you need to make the right 
purchase at the best possible 
price. 


Manufacturers, distributors, 
dealers, VARS, integrators and 
consultants connect to AXSYS to 
give you up to the minute 
pricing, service offerings, 
features, product availability 
and other valuable detail. 
AXSYS even gives you access to 
advisors who can help you chart 
your winning mission strategy. 


Now, you can easily locate even 
hard to find products, compare 
features and prices and explore 
various configurations. You can 
even leave E-Mail requests to 
all suppliers instantly and 
place orders with the supplier 
of your choice. AXSYS is your 
ultimate weapon for the 90's 
and can make you the ultimate 
winner; 
Rates for Buyers 


$50 Annual Fee + .35/minute connect time 
No Monthly Fees or Monthly Minimum 


AXSYS 
North Tower 1625 * 999 18th Street 
Denver, CO 80202 USA 
(303)293-2201 Fax: (303)293-8407 
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ITEMS DISCUSSED 
Prices are not included due to the individualized nature of the data conversion, 
data preparation, and premastering processes. 


FULL-SERVICE CD-ROM 
DEVELOPMENT: 


Network Technology Corp. 
7401-F Fullerton Rd. 
Springfield, VÀ 22153 
(703) 866-9000 

Inquiry 1101. 


CD-ROM DATABASE 
SOFTWARE: 


Graphic Knowledge Retrieval 
System 

Text Knowledge Retrieval System 
KnowledgeSet Corp. 

888 Villa St., Suite 500 

Mountain View, CA 94041 

(415) 968-9888 

Inquiry 1102. 


the search criteria be? This information 
is critical in deciding how the data will 
be organized and indexed, and how use- 
ful the resultant CD-ROM will be. 


Searches and Indexes 

Deciding on the search criteria probably 
isn't as hard as it may seem at first 
glance. Essentially, the process consists 
of deciding what the users will be look- 
ing for and where they might find it. A 
parts listing, for example, might be set 
up so that you can search for the part 
number, the name, the revision or modi- 
fication number, and the part number of 
the parent assembly. Other types of data 
require other search methods. You may 
even want to do a full text search in some 
cases. 

The details of how you will approach 
this process depend to some extent on the 
abilities of the database software you 
plan to use. Some of the database pack- 
ages designed for use with CD-ROMs let 
you search for two words in the vicinity 
of each other, some allow logical opera- 
tors, and some only allow simple text 
searches. 

Once you have decided what you want 
to look for and how you want to find it, 
you need to get your data into shape. It 
has to be in a format that the company 
that makes the CD-ROMs can use. Nor- 
mally, if the data is in a flat ASCII file, a 
dBASE file, or a comma-delimited file, 
you needn't do anything. Your data is al- 
ready in an acceptable format. Once you 
have chosen how you want to present 


MediaBase 

Crowninshield Software, Inc. 
1105 Commonwealth Ave. 
Boston, MA 02215 

(617) 787-8830 

Inquiry 1103. 


Optical Build 

Optical Convert 
Optical HSG-Build 
Optical Prep 

Optical Publishing, Inc. 
155 West Harvard St. 
Fort Collins, CO 80525 
(800) 869-7989 

(303) 226-3466 
Inquiry 1104. 


your data, it’s time to get it ready for the 
CD-ROM company. 


The Four Steps 
I spoke to Tom Vreeland, president of 
Network Technology in Springfield, 
Virginia. Network Technology provides 
the Lasertex software that many CD- 
ROM developers use to support searches. 
It also provides a complete CD-ROM de- 
velopment package, from preparing the 
data to providing the finished product. 

According to Vreeland, there are four 
essential steps to producing a CD-ROM 
for distribution: preparing the data, pre- 
mastering, mastering, and replication. 
Any company with the proper equipment 
can perform the first two steps and save 
the cost of paying an outside firm to do it. 
Mastering and replication involve the 
production of the actual disk, which re- 
quires specialized equipment. This must 
be done by a compact disk production 
company. 

Once your company data is in elec- 
tronic format (either it was already on 
disk or you had it keyed in), you must 
prepare it for premastering. This means 
that you have to take the information you 
developed about search criteria and in- 
dexing and put it into use. 

Companies such as Network Technol- 
ogy, Crowninshield Software (Boston, 
MA), KnowledgeSet (Mountain View, 
CA), and Optical Publishing (Fort Col- 
lins, CO) provide database software and 
development tools that allow companies 

continued 
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SPSS SUCCESS semis — 


Data analysis software application software. Then manipulate it And you can always count on the 
, in countless ways. From data entry to training, support, and ongoing 
from SPSS gives your PC advanced statistics, forecasting, upgrades of SPSS. The team that's 
a Winning advantage. presentation and more. come through for over 1 million users 
Voted #1 by the fans. since 1968. 


It doesn't matter which field you play 


hardball in. With the right combination ot, When the readers of PC Week chose Find out how SPSS can make you first 
equipment and ability, you can be a hero. {Пе top statistical software for "user in your micro league, by calling 

You get that ability with SPSS. Satisfaction’ (12/5/88), their choice was [312] 329-3315. 
Whether your equipment runs on SPSS. And no wonder. We'll give you the numbers to really 
MS-DOS™ or PC-DOS™ OS/2™ ora SPSS is designed not only for your stand out in your field. 
Macintosh™ So you turn raw data into computer's operating system, but also 5 
useful facts. And yourself into a smarter for its operator. With menu and help کو‎ INC. 
decision maker. systems, plus an on-line statistical 

With SPSS and its options, you can glossary. So you're always in control. For Best in the final analysis. — 
interface directly with data from your market research, sales analysis, quality шш а یک‎ a ال‎ d 
database, spreadsheet or other control and more. Р.О. Box 115, 4200 AC Gorinchem, 


The Netherlands 


SPSS is a registered trademark of SPSS inc. PC-DOS and OS/2 are trademarks of International Business Machines Corporation. MS-DOS is a trademark of Microsoft Corporation. 
| Macintosh is a registered trademark of Apple Computer, Inc. Not all options are available on all operating systems. 
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to develop their own CD-ROM search 
routines using packaged software. These 
packages provide an easy-to-use inter- 
face with menus and windows, and they 
usually support the display of graphics 
images on computers equipped to 
display them. 

Once the data-preparation step, which 
includes testing of the search software, is 
complete, the next step is premastering. 
This process involves adding the indexes 
and the error-correction information that 
will be needed to support CD-ROM use 
and transferring the information to either 
a nine-track tape or a WORM (write 
once, read many times) disk. 

Most software will support CD-ROM 
development on an IBM AT-compatible 
computer. A few packages will let you 
use a minicomputer or a mainframe, 
which will speed up the process. In 
either case, the transfer medium must 
hold all the data, the indexes, and the 
error-correction information, which can 
amount to as much as 800 megabytes for 
one CD-ROM. This is why you need tape 
or a WORM disk. 

Once you have delivered the tape to the 
CD-ROM production company, the pro- 


dBASE FAX-Merge 
Intelligent PC-Fax Board 
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cess is out of your hands. The company 
will create the master used for manufac- 
turing the disk itself and then injection- 
mold the distribution copies. You will re- 
ceive a shipment of the finished product, 
ready for sending out to your customers. 


The Costs 

Depending on how much of the work you 
can do yourself, and on what shape your 
data is already in, CD-ROM production 
can be relatively inexpensive. According 
to Vreeland, the entire process, includ- 
ing production of the finished disks, can 
cost less than $10,000. The exact costs 
are difficult to determine, because they 
depend on the amount of data, the work 
to be done, and the royalties on the data- 
base software. 

Network Technology charges $13 per 
disk—a price that covers disk production 
and the royalties. Other suppliers have 
other ways of charging, so exact compar- 
isons are difficult unless you have de- 
tailed information on your specific cir- 
cumstances. 

One often-overlooked cost is the addi- 
tion of a CD-ROM drive to the computers 
that you'll use to access the CD-ROM 
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ENHANCE YOUR CONNECTIVITY 


We have your personal computer serial 
communications covered! 


The PCSS-8IV is GTEK’s newest intelligent eight port serial 
communications board for the PC/XT/AT bus. 
Baud rates up to 57600. Dynamemory™ allo- 


800-282-GTEK (4835) 


you are developing. In the past, these 
drives were expensive, but the price has 
been dropping. Vreeland pointed out that 
CD-ROM suppliers, including his com- 
pany, are trying to find ways to increase 
sales of the CD-ROM drives so that more 
people can use the CDs they produce. 

Because of much lower prices, it's 
much easier to convince your customers 
to buy a CD-ROM drive to use your cata- 
log. After all, they don't want to be inun- 
dated by catalogs any more than you do. 
And they do want to be able to find prod- 
ucts and inventory easily using a mini- 
mum of staff time. CD-ROMs can make 
that happen. 8 


Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession- 
al staff of American Management Sys- 
tems, Inc. (Arlington, VA). He consults 
with the federal government on micro- 
computers and communications. You can 
contact him on BIX as "waynerash, " or 
in the to. wayne conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


cates on board memory ‘оп the fly" as 
needed. Up to 768K of buffer ram and 
128K of eprom. Executes native 
8086 code. Program included 
to load and execute a pro- 
gram of your design 
on the board. 
Order Now 

Toll Free! 


WARRANTY! 
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SKYWORLD TECHNOLOGY LTD., HONG KONG 
(852) 577-7848 Fax (852) 890-3777 
Master Distributors 
USA: ESCO Systems Inc., Sunnyvale, CA 94089 
(408) 744-9001 Fax (408) 744-1920 
Canada: AMA Computers Inc., Mississauga, Ontario 
(416) 897-2153 Fax (416) 897-2151 
West Germany: Pacific Technologies GmbH, Hannover 

(511) 350 0340 Fax (511) 352 3575 

“Also supports Clipper, FoxBASE & other file compatible softwares. 

USA Suggested Retail Price $399. Price may vary ir other countries. 
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GTEK ALSO OFFERS: 


PCSS-81—High performance, low cost, 8 port intelligent board for the PC/XT/AT. 
PCSS-8IM—As above with up to 2 Megabytes of Dynamemory for the PC/XT/AT. 
PCSS-8X —8 port board with DB-25 connectors for the PC/XT/AT. 
PCSS-8TX—As above with modular RJ-11 telco jacks. 
MCSS-91—9 port intelligent board for Micro-Channel computers. 
MCSS-8TX —8 Com ports for Micro-Channel computers. 

Р.0. Box 2310 


@ 
G TE К ... .. Bay St. Louis, MS 39521-2310 


Fax: 1-601-467-0935 « MS & Technical Support 1-601-467-8048 


OTEK-Registered Trademark of OTEK, Inc. Dynamemory-Trademark of СТЕК, inc, 
PC/XT/AT and Micro-Channel-Registered Tredemarks of IBM Corp. pe 
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Above Board Plus 8 2Mb—Your memory isn’t 
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when ordering. 

(s package includes both 51/4" and 31/2” 
disks. 
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CP —copy-protected, NCP—not copy-protected. 


The four-digit number next to each product 
is the product's ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 
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time. 
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Microsoft ... NCP 
Ie Word for Windows—Combines the power of 
Word for the PC with ease of use and WYSI- 
WYG accuracy of Microsoft Windows. 
Integrate graphics and data from Windows 
applications into your documents. . .. $329. 


Adobe Systems ... NCP 


falllustrator Windows 1.0. ...... $279. 
[S'Streamline Windows 1.0 ...... 229. 
Aldus ... NCP 

DPageMaker3.0 ............. 499. 
Alpha Software ... NCP 

Alpha Four 11.............. 319. 
[Alpha Works 2.0 ............. 89. 
Application Techniques ... NCP 
NrFemTPUS18.............. 69. 
Ashton-Tate ... NCP 

DdBASEIV 1.0.............. 499. 
Autodesk ... NCP 

DAutosketch 2.0............... 95. 
OAutosketch Animator 1.0 ...... 245. 
Avery ... NCP 

Label Pro1.0.......... eee 49. 
Bitstream ... NCP 

[eiCollections: 

Reports and Proposals, Presentations 

or Spreadsheets ......... each 159. 
(Headlines (1 to6)........ each 99 
f)Fontware .............. each 99 


Bloc Publishing ... NCP 


@Disk Vision 1.1............. 45. 
OFormTool 2.01 ............... 55. 
@PopDropPLUS 1.0............ 59. 


Borland International ... NCP 


IB Turbo C Professional Pack 1.0 .... 175. 
Rl Turbo Pascal Professional Pack 1.0. 175. 


(iQuattro Рго1.0............. 289. 
Paradox 3.0................ 469. 
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LSyrmmpag Ot... eee 85. 
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ONew Print Shop (NCP)......... 39. 
[Memory Mate 3.01 (NCP) ...... 45. 
ButtonWare ... NCP 

BPC-FiS5.0,... llle 75. 
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Omnipage 386 2.1 .......... 599. 
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MPC Tools Deluxe 6.0........... 89. 
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Chipsoft ... NCP 

BilurboTax for 1989 Taxes 7.0. ... $45. 
Bindividual States.......... each 34. 
Chronos Software ... 
fWhoeWhateWhen 1.09 ....... 
Concentric Data Systems ... 
БА & R Relational Report Writer 3B 109. 
Corel Systems ... NCP 


5506 OCorel Draw 1.1.............. 329. 
Crosstalk Communications ... NCP 

2908 OCrosstalk XVI 3.7 ............ 119. 

5611 OCrosstalk for Windows 1.0 ..... 129. 
DacEasy ... NCP 

1748 @DacEasy Accounting 4.0....... 89. 
Data Storm ... NCP 

4798 MPROCOMM PLUS 1.1......... 52. 
Delrina Technology ... NCP 

4325 @PerFORM 2.0............... 169. 
Delta Technology ... NCP 

5829 Direct Access 5.0............. 52. 
Digital Composition Systems ... NCP 

5876 fdb Publisher Report Maker 2.0 . 185. 
Dow Jones ... NCP 

5494 BNews/Retrieval Membership Pkg. 24. 
5th Generation ... NCP 

2762 OMace Utilities 1990............ 89. 

3950 Fastback Plus 2.1 ........... 109. 
FormWorx ... NCP 

5810 OFormWorx with Fill & File 2.5 .... 85. 
Fox Software ... NCP 

6188 HFoxPro 1.0................. 489. 

2233 BFoxbasePlus2.1............ 199. 
Funk Software ... NCP 

2228 üOSideways3.21 ............... 42. 

4479 DAlways1.0 ................. 85. 
Generic Software ... МСР 

2265 Generic CADD Level3 1.1.3... 169. 
Great American Software ... NCP 

4880 ООпе Write Plus Accounting Sys. 2.06 179. 

5825 Money Matters1.0............ 55. 
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2324 BPC Logo 3.0 ................ 59. 
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2293 mSmartcomll3.0.............. 89. 


Corel Systems ... NCE 
C Corel Draw 1.1—You get over 100 typefaces 
and over 300 pieces of clipart free! Change 
colors, rotate, stretch, copy, combine fill 
with patterns and fountains—the possibilities 
are endless and exciting............ $329. 
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6187 Storyboard Plus2.0.......... 239. 4928 OClose-UpCustomer3.0....... 135. 
6599 OCurrent1.0................ 239. 4929 OClose-Up Support 3.0 ........ 165. 
Individual Software ... NCP Paperback Software ... NCP 
2408 OProfessorDOS4A............ 27. 6358 OVP-Planner3D1.0........... 155. 
6222 OResume Maker 1.0 ........... 29. PC Globe ... NCP 
Intuit ... NCP 5902 OPC Globe 3.0................ 39. 
2426 EQuicken 3.0................. 39. 5900 OPCUSA1.0................. 39. 
Lord Publishing ... NCP Personics ... NCP 
5191 MRonstact’s Financials 1.02...... 75. 3126 @SeeMORE 2.0............... 59, 
Lotus ... NCP 4328 @look& Link1.1............., 59. 
| s call 4384 tmUltravision2.0............... 79. 
5653 01-2-3 223.................. call Peter Norton ... NCP 
5134 tmiMagellan1.0............... 149. 3152 @Norton Commander 3.0........ 89. | | 
4131 Agenda1.0................ 275. 3146 @Advanced Utilities 4.5......... 89. | Micro Logic ... NCP 
2660 OFreelance Plus3.01.......... 345. 6397 @The Norton Backup 1.0........ 89. [| (elinfo Select 4.0-The fastest most exciting new 
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Microcom ... NCP 6422 ПОВАМ1.0.................. 49. 
6234 OCarbonCopy Plus 5.2 (2 гед.)... 115. — 


Micrografx ... NCP Softlogic Solutions ... NCP 


6294 DrawPlus1.0.............. 289. 3546 ODisk Optimizer 4.05........... 45. 
Micro Logic ... NCP 3542 OSoftware Carousel3.01........ 55. 
2968 PDIoma0018................. 55. Software Publishing ... NCP 
6787 @infoSelect1.0............... 55. 3499 OPFS:First Publisher 3.0... ...... 99. 
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2781 ШЕШ 20 .......... eese 45. 3496 Professional Write 2.12. ....... 149. 
Microsoft ... NCP 3493 Professional File 2.01......... 199. 
2860 DLearning DOS 2.0............ 35. 3482 OdHarvard Graphics 2.13 ........ 339. 
2904 ПЇМюгК<$2.0................... 99. 6289 Draw Partner 1.0 (for Harvard Graph.) 59. 
2901 OWord5.0.................. 209. Symantec ... NCP 
6195 @Word for Windows ........... 329. ee. 5383 HBudget Express 1.0. ......... 105. 
2856 Excel 2.1 (reg. 80286/80386) ... call SI EDT 4 3412 MGrandview1.0............., 199. 
6133 MExcelforOS/21.0........... 339. ALMUS 3425 OQ&A 3.0 .................. 229. 
5188 DQuickPascal 1.0 ............. 55. 3431 OTimeline 4.0................ 469. 
2894 DQUickBASIC 4.5.............. 69. | Quarterdeck ... NCP Systems Compatibility ... NCP 
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Flashcard 2.1 (AppleTalk network card; 
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БОСКЕ 2.0................ 35. 
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Xerox ... NCP 
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OFlight Simulator4.0........... 39. 
Parlor Software ... CP 
OBridge Parlor 2.3............. 49. 


American Power ... 2 year 
. UPS 360SX—Offers complete power protec- 
tion for computers and can run a 286/386 
| machine, PS/2 and other small footprint 


workstations up to 25 minutes during power 


we've got the chips 


mn 
т" 


American Power ... 2 years 
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6812 200DL (stand-by power source) .. 155. 
6811 360SX (stand-by power source). .. 255. 
AST Research ... 2 years 
1299 SixPakPlus 384k C/S/P......... 187. 
6795 SixPak286512k.............. 209. 
4107 RAMpage Plus 286 512k........ 419. 
4105 RAMpage Plus Micro Channel 512k 419. 
Brother International ... 1 year 
5787 HL-8e Laser Ргіпќег........... 1799. 
5788 HL-8Ps PostScript Laser Printer . 2949. 
Compucable ... 2 years 
1604 2-Position switch box ........... 25. 
Ж Cuesta ... 1 year 
a3 Р 1608 Datasaver 400 Watt (power backup) 429. 
Application Techniques ... МСР Curtis ... lifetime i 
@ Pizazz Plus 1.3-The ultimate screen capture, | 1694 Emerald $Р-2................. 36. 
print and export software. Rated best output 1707 Ruby SPF-2 (6 outlets) .......... 55. 
ity, easiest to use, and overall best Screen- Wes e p EL = 
.. 1 year 
Capture Program, PC Week (11/27/89). $69. | 5655 150 Plus Printer (Parallel)........ 359. 
— Epson ... 1 year 
Sierra On-Line ... CP We are an authonzed Epson Service Center 
6023 Leisure Suit Larrylll........... 39. 1906 FX-850 (80 col., 264 cps, 9 pin) ... call 
6796 i9SCodename: Ісетап. .......... 39. 1904 FX-1050 (136 col., 264 cps, 9 pin). . call 
5106 MSpace Questlll .............. 39. 5183 LQ-510 (80 col., 180 cps, 24 pin)... call 
Spectrum Holobyte ... NCP 1930 LQ-850 (80 col., 264 cps, 24 pin) . . call 
5993 @AWelltris..................... 22. 6765 [95-1010 (136 col., 180 cps, 24 pin) call 
Stone & Assoc. ... NCP 1917 LQ-1050 (136 col., 264 cps, 24 pin) call 
3435 My Letters, Numbers, Words (2 to 6)22. 4116 LQ-2550 (136 col., 333 cps, 24 pin) call 
3438 [ist Math (ages 5fo8).......... 22. 5184 LX-810 (80 col., 180 cps, 9 pin)... . call 
3439 02nd Math (ages 7 to 16)........ 27. 1052 Printer-to-IBM cable (6 feet)....... 15. 
Sublogic ... NCP 5th Generation ... 1 year 
6190 OAir Transport Pilot............. 33. 3952 Logical Connection 512k ........ call 
True BASIC, Inc. ... NCP Hayes ... 2 years 
BiKemeny/Kurtz Math Series: 2307 Smartmodem 2400 ............ 349. 
er NECS c each 45. 2308 Smartmodem 2400B (w/Smartcom 1l) 279. 
5991 9600 Baud V series modem ..... 759. 
HARDWARE Hercules ... 2 years 
Manufacturer's standard limited 2318 Graphics CardPlus............ 
warranty period for items shown is Hewlett-Packard ... 1 year 
listed after each company name. 6754 Laserjet Ill (wAoner)........... 
Some products in their line may 6582 Laserjet ІР (Wioner).......... 
have different warranty periods. 6581 Deskjet Plus (w/ink cartridge) .... 
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technical assistance, they're dealing with a company that 
has its paws (and peas) planted firmly in the ground. 


Silicon salad days. 
(Or, how we mind our Peas & Cukes.) | 
ay up north in the fertile crescent of Marlow, NH А window-based system you can grow with. 
Up here in Marlow, our imagination isn't the only thing 


(pop. 562), we know how to dig down deep. 


that's fertile. In fact, it’s small potatoes compared to our 


Which is pretty difficult (even for our celebrated 
PC Connection Mint Garden which comes complete with 


20 mole team) since the bedrock's just inches below the 


soil and seeds for growing a luscious crop of Spearmint, 


surface and the growing season's shorter than the day is 
Peppermint and Lemon Balm right on your favorite 


long. But, with the winds of change blowing non-stop 


through the micro fields, you can't 

just scatter your seed any which way. 

You have to put down roots! We 
ought to know—we were the first 
company to sell peripherals and 
software exclusively for IBM personal 
computers. So when customers call 
us for product specs, prices, or 


window. Put a fresh sprig in your 
favorite beverage and we're sure it 
will add a delightful je ne sais quoi 
(which means that we have no idea 
what it will add—but it'll taste good). 
It’s free to everyone who places an 
order of $500 or more between now 


and June 30. 


Grow your own in a PC Connection Mint Garden. 
Offer not available outside the Continental U.S. or 
to accounts on net terms. One per customer. 
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5116 
5117 
5113 
2499 


2917 
5502 
5500 
6153 
5190 


5010 
6602 


3105 
3106 
6425 
6424 


: Seagate 


2285 


2286 


to make your P 


IOMEGA ... 1 year 

Bernoulli Il Single 44 Meg Internal $995. 
Bernoulli |! Dual 44 Meg External 1969. 
44 Meg Cartridge Tripak (57/4"). . . 249. 
PC2 Card (controller required) ... 169. 
Mountain Computer ... 1 year 
40-60 Meg Internal Tape Drive. ... 379. 


83-152M Ext. Tape Drive. ....... 759. 
83-152M Int. Tape Drive ........ 629. 
DC2120 Cartridge (5 pack) ....... 135. 


DC2000 Pre-formatted Cartridges ea. 35. 
Pacific Rim ... 1 year 


1.2 Meg External (for PS/2’s)..... 215. 
1.44 External (for PC/XT/AT) ..... 239. 
Plus Development ... 2 years 

Hardcard 20 Meg (49 ms). ...... 519. 
Нагасага 40 Meg (28 ms). .. .... 599. 
Hardcard ll 40 Meg (19 ms) ..... 599. 
Hardcard Il 80 Meg (19 ms) ..... 699. 


. 1 year 

FREE PCTV? Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
АТ). Beta or VHS. 

20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) .. 275. 
30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms) . . 289. 


Peter Norton ... NCP 
[el The Norton Backup 1.0-Save your data before 
you lose it with the all new Norton Backup. 

| З user modes for ease of operation at any 
level plus many more advanced features 


make your backups easy 


4554 
2287 


4950 
4951 

4670 
4326 
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40 Meg Int. НО 57251-1 (28 ms). . 359. 
40 Мед Int. HD for PC 57251-1 
(w/controller and cables, 28 ms) .. 419. 
TEAC ... 1year 


PC, XT 360k Drive (57/4) ........ 79. 
720k Drive (specify XT or AT, 31/2") . 79. 
1.44 Meg Drive for XT (31/2"). ..... 99. 


1.44 Meg Drive for AT (includes Bastech 


software utilities, 31/2" copy prot.) . 119. 


MISCELLANEOUS 


Checkfree 
CheckFree Xpress 
CompuServe 
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CompuServe Information Service . . 24. 


1019 
5511 
1050 


2789 
2790 
2792 
2793 


Cables ... lifetime | 

Smartmodem-to-AT cable (10 feet) $15. 
Right Angle Printer cable (6 feet). .. 15. 
Parallel Printer cable (15 feet) 19. 


DISKS 


Maxell ... lifetime 

51/4" MD2-D 360k Disks (Qty 10).... 13. 
51/4" MD2-HD 1.2Mb Disks (Qty 10). . 19. 
31/2" DS/DD 720k Diskettes (Qty 10). . 15. 
31/2" DS/HD 1.44Mb Diskettes (Qty 10) 29. 


Intel ... 9 years | 
The newest modems from Intel provide MNP/ 
Level 5 support for faster, more reliable communi- 
cations. Also operates in Hayes-compatible 
mode for standard communication tasks. 

| 2400EX MNP $229. 2400 Internal MNP $199. 


Sony ... lifetime 


51/4" DS/DD 360k Disks (Qty 10) .... 12. 
51/4" DS/HD 1.2Mb Disks (Qty 10)... 19. 
31/2" DS/DD 720k Diskettes (Qty. 10). . 14. 


31/2" DS/HD 1.44Mb Diskettes (Qty 10) 29. 
QD 2000 Tape Cartridge. ........ 19. 
QD 600A Tape Cartridge ........ 27 
QD 6150 Tape Cartridge......... 27. 


20. 


MEMORY 


6556 
3248 


256k DRAMs (100 nanosecond). . . 
256k DRAMs (120 nanosecond). . . 


call 
call 


4366 1 Meg x9 SIMMs (100 nanosecond) call 


5510 
5746 


OUR POLICY 


€ We accept VISA and MASTERCARD only. 
€ No surcharge added for credit card orders. 
€ Your card is not charged until we ship. 


1 Meg x 9 SIMMs (80 nanosecond) call 
1 Meg Chips (80 nanosecond) . . .. 


call 


ө if we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 


the U.S.). 
€ No sales tax. 


€ All U.S. shipments insured; no additional charge. 


€ APO/FPO orders shipped 1st Class Mail. 
e international orders U.S. $250 minimum. 


€ Upon receipt and approval, personal and company 
checks clear the same day for immediate shipment 


of your order. 


€ COD max. $1000. Cash, cashier's check, or money 


order. 
ө 120 day limited warranty on all products. * 


© To order, call us Monday through Friday 9:00 AM to 
1:00 AM, or Saturday 9:00 AM to 5:30 PM. You can 
call our business offices at 603/446-3383 Monday 


through Friday 9:00 AM to 5:30 PM. 


WordPerfect’. NCP 
tei DrawPerfect 1.0— Comprehensive presentation 


graphics program from the makers of 
WordPerfect. Create special effects, self: 


presentations, & more. Completely 
with WordPerfect & PlanPerfect 


SHIPPING 


compatible 


Note: Accounts on net terms pay actual shipping. 


Continental US: 


€ For heavy hardware items such as printers, monitors, 
Bernoulli Boxes, etc. pay actual charges. Call for UPS 


2nd-Day & Next-Day-Air. 


€ For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 


days from us by UPS ground. 
Hawalli: 


@ For monitors, printers, Bernoulli Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 


order. 
Alaska and outaide Continental US: 
€ Call 603/446-7721 for information. 


6007 
6010 


MicroSpeed ... 1 year 


PC-TRAC Trackball serial $75. bus $85. 
FastTRAP 3D Trackball sera/ 99. bus 109. 
Mouse Systems ... 


lifetime 


and plenty of tips 


5845 White Mouse (bus or serial)... .... 69. 
5997 Trackball (7 yr wrnty.) serial 75. bus 85. 
4306 PC Mouse ll w/PC Paint+........ 89. 
NEC ... 2 years 
4799 Multisync 2A (VGA Monitor) ..... 499. 
5085 Multisync 3D Monitor.......... 689. 
6208 Multisync 4D Monitor.......... 1199. 
Orchid Technologies ... 4 years 
4690 ProDesigner VGA (800 x 600) .... 249. 
PC Power & Cooling Sys. ... 1 year 
Pacific Data Products .. . lifetime 3209 т EPLACEMENT POWER SUPPLIES Intel ... 5 years 
urbo Cool 150 (25? - 40? cooler) 129. 
25 CumridysinOmi-Aneconomicl& ^ | 3200 sienes 150 (84% noise reduction) 115. | Connection CaProcessor-Sendlrecieve faxes from 
versatile font solution for the Hewlett-Packard Pacific Data Products ... 1 year within many popular programs with the 
Laserjet II, IP & ID. 103 fonts, 20 symbol 6779 25in 1 Font Cartridge (for LJ Il, HR IID).275. | awar Connection CoProcessor and 
sets, 13 type Families & 11 sizes of type for = | | Faxit software (ind. free). ml back- 
bie business application gun gesimo New low price .... $529. 
Intel ... 5 years Then Inboard 386'PC helps - TheComplete PC ... 2 years 
4696 2400B Internal Modem. ........ 159. you work kister ) 5598 TheComplete Half Pg. Scanner 400 189. 
2352 2400B Internal Modem 2 (for PS/2) 249. 5140 TheComplete Page Scanner. . ..... 549. 
5119 2400 Baud External Modem..... 179. 4887 TheComplete Fax 9600 ......... 429. 
6420 2400EX MNP Modem. ......... 229. 5828 TheComplete Communicator ..... 559. 
2346 Inboard 386/PC w/1 Meg (w/ree Ami) 579. 6797 TheComplete Portable Scanner. ... 319. 
4266 Above Board Plus 512k......... 419. Toshiba ... 1 year 
4267 Above Board Plus /О 512k...... 449. 6432 T1000SE Notebook Laptop (5.9 bs.) .. call 
5336 Above Board Plus 8 2 Meg...... 599. 4958 T1600 Laptop (12 MHz, 20 Meg) . 3249. 
5342 Above Board Plus 8 /О 2 Meg... 629. Tripp Lite ... 2 years 
4272 Above Board 2 Plus 512k ....... 469. Intel ... 5 6199 Isobar 4-6 (4 outlets, 6 ft. cord)... . 49. 
5396 Above Board MC 32 Ok ........ 359. e OMS Az. 6200 Isobar 6-6 (6 outlets, 6 ft. cord) . .... 59. 
4275 Connection CoProcessor (w/Fax-it). 529, | Inboard 386/PC with Free Samna Anti— Gives 6019 LS600LineStabilizer........... 85. 
4857 Visual Edge ................. 449. | уои 80386 processing power, 1 Mb RAM, Video 7 ... 7 years 
MATH ry di ur S CPU's) and Samna’s powerful windows- based word 5883 1024i VGA (includes era ...... 289. 
2370 80287-8 (for 8 MHz 80286 s) . 199. 4931 VRAM VGA 512k ............. 449. 
2369 80287-10 (for PS/2 Models 50 & 60) 229. | рух (regularly at $129). 30 Day m 
4750 80387SX (for 80386SX CPU's).... 309. | Back Guarantee § DRIVES 
2371 80387 (for 16 MHz 80386 CPU's). . 349. 
2372 80387-20 (for 20 MHz 80386 CPU's)399. Practical —— . 5 years DTC ... 1 year 
Kensington Microware ... 1 year 3101 1200 Baud Internal Modem ...... 65. 6248 AT Floppy/Hard Drive Controller .. 129. 
2587 Master Piece Plus Remote ....... 89. 3100 1200 Baud External Modem (mini) . 77. 
2582 Master Piece Plus............. 109. 3103 2400 Baud Internal Modem ..... 135. 
5697 Expert Mouse (Trackball for PS/2) . 115. 3102 2400 Baud External Modem..... 179. 
Key tronic ... 3 years 5286 2400 Baud Int. MNP Modem (Lev 5) 175. 
4518 101 PlusKeyboard............. 99. 5285 2400 Baud Ext. MNP Modem (Lev 5) 209. 
Kraft ... 5 years 4542 2400 Baud Internal Modem for PS/2. 229. 
5801 New Game Adapter (2 game ports). 27. Safe Power Systems ... 2 years 
5800 З button Thunder Joystick........ 29. 4561 Safe 250W (standby power bkup) 199. 
58A. MOCKED... NG cee bie wens. 69. 4562 Safe 425W (standby powerbkup) 329. 
Logitech ... limited lifetime SOTA Technology ... 2 years 
5464 Series 2 Mouse (C9 for PS/2’s) .... 69. 5111 SOTA 2861-12 (12 MHz accelerator) 269. 
5151 HiREZ Mouse (C9)............. 85. 5402 SOTA 3861-16 (16 MHz accelerator) 389. 
6029 Trackman (Trackball) serial 85. bus 89. Targus ... lifetime 
4297 ScanMan Plus (hand scanner) ... 185. 4899 Nylon Laptop carrying case ...... 55. 
6786 ScanMan wiCatchword 1.0...... 315. 6037 Premier leather carrying case .... 199. 
Micron Technology ... 2 years 
6005 Ascend 4 Meg Brd. for Compaq 386 699. 1- 800 [ 7 76- 7 7 7 T T10005E—Powertul yet extremely portable 
6669 Intensify 2 Meg Expansion for HP laptop computer. 80C86 processor, Mb RAM, 
LaserJet Il (upgradeable to 4 Meg). 329. — .. 144 Mb floppy drive, 82-key and 
6013 Beyond Mem. Brd. for Model 50 512) 359. MM PC Connection 720B 
Microsoft ... lifetime ITO 6 Mill Street 
2897 Mouse with Paintbrush......... 109. Marlow, NH 03456 
2898 Mouse with Windows 286 2.1 .... 139. SALES 603/446-7721 FAX 603/446-7791 
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“DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION. 


Bigge 


When youre linking multi- 
ple PCs — a few,.a dozen, or 
hundreds — to your IBM main- 
frame, it just makes sense to do it 
with the highest speed and effi- 
ciency available. Often, a simple 


32 sessions witb no impact 
on your gateway PC 


plug-and-play product isn't 
enough. 

Consider DataTalker 3270. 
It's designed specifically for 
high-performance, multiple-user 
applications. 


1. The check is in the mail. 
2. My diet starts tomorrow. 


3. Performance doesn't matter 
in 3270 communications. 


The truth is, 
for most 3270 PC-to-mainframe applications, performance DOES matter. 


We deliver DataTalker 3270 
on a powerful co-processor 
board with on-board memory. 
This allows you to offload all 
communications processing from 
your gateway PC, freeing it for 
applications processing. 

The result is that users can 
perform up to 32 simultane- 
ous mainframe sessions 
with no impact on 
your gateway РС5 
performance. 

We offer 
DataTalker Sy 
3270 in both DOS- 
and UNIX-compatible 


versions, Each provides full IBM 
3278/79 terminal emulation, 

32 LUs, file transfer (IND$FILE), 
BSC or SNA support, NetView 
support, and Application Pro- 
gram Interface (our own plus 
IBM's HLLAPI 3.0). Only IK 

of PC memory is required 
. for API applications. 
DataTalker 3270 


lation of IBM 3174, 


3274, and 3276 control- 


, lers,as well as IBM 
W 3287 printers. 


also provides full emu- 


t 


Only IK of memory requirec 
for API applications. 


To learn the truth — 
and nothing but the truth — 
about our high-performance 
DataTalker 3270, call us today at 
1-800-233-2536. Or write to us 
at 3796 Plaza Drive, Ann Arbor, 
Michigan 48108. FAX: 313/662-1965. 


CLEOSS 


CLEO Communications 
A Division of Interface Systems, Inc. 


LAN Manager finally 
has the right stuff 

to challenge 
Novell's NetWare 


ovell’s NetWare presently 

holds the LAN title. Micro- 

soft’s LAN Manager has as- 

pired to the championship for 
some time, but its current version, 1.0, 
has never been a serious contender. LAN 
Manager 2.0, however, just may have 
what it takes to make a serious bid. 

Microsoft needed to release a radically 
improved version of LAN Manager, be- 
cause version 1.0 was scarcely more than 
a basic LAN operating system. Sure, it 
let you share files and printers. It even 
had the major underlying functions that 
such applications as the SQL Server re- 
quired. 

What it lacked were the many features 
that would turn it into something that you 
could trust with large applications and 
their data. In an all-too-rare moment of 
vendor honesty, Microsoft even criti- 
cized its own product in a “report card" 
that the firm distributed in its Fall 1989 
seminar entitled “Back to School with 
LAN Manager." While that report card 
gave LAN Manager 1.0 A's and B's for 
basic LAN services, the product didn't 
get above a C+ in such significant areas 
as administration, security, and fault 
tolerance. 

With all these deficiencies, you might 
at least expect to get a small system. No 
such luck; LAN Manager 1.0 was a 
memory hog that consumed about 150K 
bytes on each client machine. 

LAN Manager 1.0 had another prob- 
lem that the report card didn't mention: 
The main commercially available ver- 
sions, 3Com's 3 + Open and IBM's LAN 
Server, were just too different. Even the 


ILLUSTRATION: DEBORAH BLACKWELL © 1990 


EXPERT ADVICE 


NETWORKS Ш Bill Catchings and Mark L. Van Name 


NETWORK 


MICROSOFT’S 


HEAVYWEIGHT 


perennial partners Microsoft and IBM 
bickered over whether such technical 
goodies as named pipes would be in their 
respective versions. 

Meanwhile, Novell was happily sell- 
ing its NetWare line. That line wasn’t 
perfectly compatible (see '"NetWare's 
Missing Links," February BYTE), but it 
was a lot closer than the LAN Manager 
versions. 

Novell even went a step further and 
shipped NetWare 386, which can take 
advantage of the power of the 386 proces- 
sor. LAN Manager 1.0, on the other 
hand, shared a basic trait with its under- 
lying operating system, OS/2: Both were 
aimed at the 286 and made no special use 
of the 386. 

LAN Manager 1.0 was also stuck with 
the slow OS/2 file system, which paid in 
speed for its DOS compatibility. Perhaps 
even more damaging is the fact that OS/2 
still has not taken off the way that Micro- 
soft hoped it would. 


New Strengths 

Now along comes LAN Manager 2.0. It 
isn't perfect, but it addresses all the 
problems of version 1.0. We like it 
enough that we plan to install and test the 
beta version on our lab's biggest server, 
the dual-processor Compaq Systempro. 

Version 2.0's improvements start with 
those areas that earned bad grades in ver- 
sion 1.0. Its security options, for exam- 
ple, now include such important func- 
tions as password aging and the ability to 
restrict when and where LAN users can 
log in. 

The new version's fault-tolerant fea- 
tures are now competitive with those of 
SFT NetWare. It can work with uninter- 
ruptible power supplies. It includes such 
data redundancy options as disk and con- 
troller mirroring, in which one disk/con- 
troller pair can be a constantly up-to-date 
copy of another. 

LAN Manager 2.0 also makes it easier 

continued 
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to manage large LANs, chiefly by offer- 
ing domains. A domain is a group of 
servers that share a single database of 
user accounts. LAN Manager stores that 
account database on a single server, the 
domain controller. All log-in requests go 
through the domain controller; after log- 
ging in, users can work with any server 
they like. There are also now five levels 
of operator privileges. 


Smaller and Faster 

While it was adding all these new fea- 
tures, Microsoft didn’t forget the prod- 
uct’s core. LAN Manager 2.0’s client 
code has slimmed down to under 100K 
bytes. If you have EMS 4.0 expanded 
memory, you can even get the client por- 
tion down to 60K bytes. 

LAN Manager 2.0 is faster than the 
previous version, too, although here the 
big gains are in the server code. One of 
the most significant improvements is 
LAN Manager's ability to use OS/2 1.2's 
new High Performance File System. The 
HPFS, with its B-tree sorted directories, 
is faster than the DOS file allocation 
table file system of earlier OS/2 versions. 
The HPFS also does a better job than the 


File нее 


& Conversions | 


applications. Use 


NETWORKS 


FAT system of keeping files contiguous, 
so that such disk improvement tech- 
niques as sector prefetching and caching 
yield better results. 

Microsoft has also made a special 386 
server version of 2.0 that should yield 
further performance gains. This 386 
version actually makes some changes to 
OS/2 1.2, which still doesn't do anything 
special to use a 386. 

The main change has to do with where 
in the processor hierarchy of the 386 (or 
i486) LAN Manager 2.0 runs. The 286, 
386, and i486 offer four levels, or rings, 
of processes. The most privileged level, 
ring 0, is where the guts of OS/2, its ker- 
nel, run. LAN Manager normally runs 
in the least privileged level, ring 3, along 
with all the other OS/2 application pro- 
grams. This design forces LAN Manager 
to run under the normal OS/2 security 
controls and doesn't require any changes 
to the OS/2 kernel CLAN Manager is 
just another application. 

This design is also potentially slow. 
For one thing, communication between 
processes in different rings is, in proces- 
sor terms, fairly expensive. Also, every 
time LAN Manager needs any file ser- 


vice, it has to go through OS/2. 

LAN Manager 2.0 changes all that 
when it runs on 386 or 486 servers. Its 
most critical file access code goes into a 
subsystem in ring 0, This subsystem in- 
cludes a special 386 version of HPFS, the 
core of the Server Message Block proto- 
col, and the LAN adapter device drivers. 
These components bypass OS/2 entirely 
and manage their own interactions and 
handle all LAN Manager 2.0 file access 
requests. (All other requests go to the 
normal LAN Manager code, which is 
still in ring 3.) Microsoft further in- 
creased the speed of these components by 
rewriting them to take advantage of 386 
instructions. 

Even that's not the whole story, be- 
cause you can move the entire new 386 
portion of LAN Manager 2.0 onto a sec- 
ond processor in a dual-processor server. 
That processor will handle nothing but 
the well-greased file requests. The pri- 
mary processor will run the rest of the 
world: OS/2, the ring 3 part of LAN 
Manager, and any LAN applications on 
your server. 

This processor arrangement is called 
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Turbo Pascal Internals 


t PC File Formats and Conversions 

| is for every PC user who needs to exchange 
data between different application programs. 
Details the file formats for major software 
IMPORT/EXPORT 
functions in many applications. 


Includes 


conversion program on the Companion 
diskette. 280 pages with companion diskette. 


ISBN 1-55755-059-X 


gives you "know how" to program faster, easier, 
tighter and better. Find out how to use Turbo 
for system programming tasks-writing TSRs, 
performing multi-tasking, using SAA 
windowing, implementing expanded and 
extended memory. Learn how Turbo 
generates machine code, handles the mouse, 
scans the keyboard, uses UNITS and OOPS, 
performs fast screen display and more. This 


pompisi reference for 


Turbo 


аўса! progriummers 


book/disk combination includes more than 
800K of source code on two diskettes. 750 
pages with 2 diskettes. 


Abacus! 
ISBN 1-55755-080-8 Marie 


PC TOOLS Complete -The total reference 
guide to the best-selling PC TOOLS Deluxe 
software. Shows you how to master all of the 
utilities and applications, many techniques, hints 
and tips. Learn advanced features that will make 
your computing sessions easier & faster. Covers 
Version 5.5 of PC TOOLS Deluxe. 450 pages. 
aie ISBN 1-55755-076-X $22.95 


$49.95 


PC System Programming for Developers 
„ is an encyclopedia of PC technical and programming f 
| knowledge. Features parallel working examples written | 
| in Pascal, C, assembly and BASIC. Explains memory | 
| layout, DOS operations, using extended, expanded | 
| memory, writing device drivers, hard disks, PC ports, f 
| mouse drivers, fundamentals of BIOS, graphics and || 
sound, TSR programs, complete appendices. 920+ pp 
w/2 disks, over 1 meg of programs in compressed 
format. A Best Seller. 
GEN 1 09755-030 0 


COMPLETE 
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a | 
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PC TOOLS Companion Quick Reference 
A durable, hardcover guide filled with all of the essentials 
for using PC TOOLS Deluxe Version 5.5 more effectively. 
Logically organized for you to get your job done more 
quickly and easily. Hardcover. 220 pages. 
ISBN 1-55755-012-3. 


$59.95 | 


$12.95 


- Available at B Dalton Booksellers, W Waldens, and Software Ete. orat other bookstores nationwide 
Inthe UK contact Computer Bookshops 021-706-1188. in Canada contra Addison Wee 416-447-5101 


| Order TOLL FREE: 1-800-451-4319 5 EX- in US & Canada 


Dept. B5, 5370 52nd Street SE * Grand Rapids, MI 49512 
Phone: (616) 698-0330 * Fax: (616) 698-0325 


In US and Canada add $4.00 postage & handling. Foreign orders add $12.00 postage per book. 
We accept Visa, Master Card or American Express. all or write for your free dus of other PC books, 
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Systemizing... 


ae 


SYSTEM TAPE BYPASS 


Several models available. The Systemizer Plus® shown above is an externally mounted 
networking module. Because it’s self-contained and requires no software in the computer, 
it can work with practically any computer, operating system and application program. 


Or use the internally = Systemizer SC, a slot-card version of the 
Systemizer Plus® For MS-DOS°®PC's and compatibles. The SC and Sys+ 
can be used in the same network, es shown in the diagram below. 


Tp up to | Systemizer 
moe | Pluses 
computers. | (external modules) 


re. Network wiring: 
р Can use any type of vs 


md 
four-wire cable. connecta to 


® Daisychain topology printer's — 
shown, but star or parallel or 
branch also OK. serial input. L 


Pcr m 


рагай — | (rear view) 
йг Serial 


Ја di 


Example Systemizer network consisting of 11 micros and a minicomputer, sharing 3 printers and 
|1 а modem via a mixture of Systemizer Pluses and Systemizer SCs. Note: though not shown 
| here, some of the computers could also be connected to a traditional LAN or WAN. 


uet 


Systemizing is a distributed processor approach to Corporate computing managers prefer Systemizing 
networking, consisting of internally or externally over other connectivity methods because it offers: 
mounted modules. It is a time-tested, proven alter- • Universal software and hardware compatibility. 

native to LANs, and has become the connectivity e The ability to mix computers of all brands and types. 
standard at many of the world's largest corporations • Flexibility; readily accommodates growth and changes. 
and throughout the federal government. Tens of e Distributed processing for high speed and reliability. 
thousands are already in use. VVhy? Because • Owner installation. Uses common inexpensive cabling. 
Systemizing delivers what 9596 of corporate com- e 5 min. user training with no support needed afterwards. 


puter users want from а LAN, without the costs and œ Independence! Does NOT require any special expertise. 


complications normally associated with networking. 
F £ CONNEXPERTS' 


A Division of Applied Creative Technology Inc. 
8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 

(214) 739-4200 


Systemizer and Systemizer Plus are registered trademarks of 


‘Copyright 1980 by Applied Creative Technology Inc. Syste Inc. Systemizing is a trademark and 
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asymmetric because the two processors 
are definitely not equal. Not surprising- 
ly, many vendors, including Compaq, 
have recently announced asymmetric, 
dual-processor 386/486 servers. 


A Salute to Consistency 

Even with these technical improvements, 
LAN Manager 2.0 still has a potential 
multiple-version problem. While its big- 
gest commercial versions remain IBM's 
LAN Server 1.2 and 3Com's 3--Open 
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2.0, such vendors as Compaq, Torus, 
Tapestry, and Ungermann-Bass will also 
join the LAN Manager 2.0 field. 

Unlike the case with their version 1.0 
products, the vendors of version 2.0 
seem to be trying to stick to a single core. 
We've talked to a lot of them, and it 
really does sound like they all plan to 
stay close to the Microsoft base—when 
both IBM and 3Com say that they want 
the LAN Manager core to be consistent, 
we have to take note. 


run programs, print reports, use on-line 
network resources, and more, just as 


/ 


though you were seated at the 
keyboard in your office... 
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Co/Session lets you use 
your office PC as though 
you were there. 3 


Co/Session remote access communications software i 
enables you to do everything you previously had to 
do at the PC in your office— but from the location 
of your choice and at your own convenience, 


Via modem, you can access (even transfer) files, 


"d 


Co/Session can help you accomplish all you have 
to do while allowing you to enjoy the things you want to do. 
To find out more about how, call us toll-free, at 800- 322-9440. 


£m 
SS ion a product of Triton Technologies Inc. 
200 Middlesex Turnpike, Iselin, New Jersey 08830 


(201) 855-9440 © Fax (201) 855-9608 


wr E 


even when 
you're not 


Even when you're at home...before 


dinner...when you get back from the 

diio health club...after 
e you read the kids 
a story. Even when 


957" you're on the road...in 


oe 


your hotel room...at a 


branch office...calling on a client. 


See us at COMDEX/Spring '90. 
June 3-6, Booth #5220 
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But that is not to say that these differ- 
ent vendors will offer identical prod- 
ucts—far from it. They'll just make their 
marks by supplying different products 
and services built around the 2.0 core. 
3Com will add such features as mail, in- 
ternetworking, and support for the Apple 
File Protocol. We expect IBM to leverage 
its integration with its databases and 
mainframes by offering such services as 
Unified Profile Management, in which 
the database and the file servers will 
share user IDs and passwords. 

The different versions also will not 
have completely compatible cores. IBM's 
LAN Server 1.2 will still have some dif- 
ferences in its application programming 
interfaces, although we believe that the 
vendor does plan to make good on its 
commitment to bring LAN Server and 
LAN Manager together. 


The Byte Budget 
All of us who use LAN Manager 2.0 will 
also pay something for its many new fea- 
tures: memory. The vendors claim mini- 
mum requirements of 4 to 6 megabytes; 
we suspect that 8 MB will be the norm. 
We also have to wonder when we'll fi- 
nally see shrink-wrapped versions of 
version 2.0. IBM and Compaq claim that 
they will ship the product in the first 
quarter of this year, so it should have ar- 
rived before this column sees print. We 
pressed IBM on this point, and the ven- 
dor held firm to its March 30 ship date. 
3Com will follow in the third quarter of 
this year; it needs the additional time be- 
cause of all the extra features that its ver- 
sion will include. Those dates seem be- 
lievable, if a little optimistic, as we write 
this column. Microsoft has the software 
in beta testing, and OEMs have beta ver- 
sions in their hands. 


À Call to Arms 

If LAN Manager 2.0 does everything 
that its press releases say it will, it will 
have taken a giant step forward. We don't 
expect it to be the end of NetWare by any 
means, but LAN Manager 2.0 is impres- 
sive. It will be interesting to watch its ef- 
fect on the LAN marketplace and on Net- 
Ware. We'll keep you posted. @ 


Bill Catchings and Mark L. Van Name are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"wbc3 " and "mvanname, " respectively. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch ™ , a sophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 


Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


PO. Box 742571 


MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 
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it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 


Commitment to Excellence 

At Rose Electronics, мете not satisfied 
until you're satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


e Houston, Texas 77274 ө Tel (713) 933-7673 е FAX (713) 933-0044 e Telex 4948886 
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SentinelPro™ 
• Runs under DOS, OS/2 
and Xenix . Algorithm 
technique (Never a fixed 
response) • External . 
parallel port installation 


: iti icati s Minimal impl tatio 
Whether you're a software developer writing new applications for à fort » Higher leue j fa т 
^ the IBM or Mac, or a PC user securing proprietary data files, НА. lA ЕН Ed 
software and data protection has never had a brighter silver response devices (1 ms) 


* ASIC design for reliability 
lining. For a number of very good reasons. 


Beginning ; with the ‘whether-expert’ Rainbow Technologies. » Protects multiple packages - Sen tinel-C™ 
And ending with its Software Sentinel family of hardware keys, Lau Eo x 


Starring five m 1odels.that fit virtually any software program or of the softuate i 
data file you need to protect. 7иё 


There’s the best-selling SentinelPro for the ІВМ PC/XT/AT, PS/2 
and compatibles, and even the Atari ST. Known worldwide for its 

virtually unbreakable security. And its ASIC technology. And its 
invisible operation. А close relation, the Sentinel-C stands at-the- 
p for custom configurations and multiple software packages. 


. dor е. лао: SE and 
Complies with Apple 

Desktop Bus Interface 
| re quirements * Rainbow- 
s igned developer pass- 

ords to prevent tampering 
by other developers or 
sophisticated "hackers" * 7 
locks фе key, usable indi- 
vidually or in combination, 
on one or up to seven appli- 
cations 


n t t he , Apple market, вес ЛШ Мас software developers 
rn to Eve. For completely transparent operation and world- 

security of the protected software. Just by plugging Eve into 
the Mac ADB connector. | 
Е low cost, user-friendly solution to the prob 
j sen sitive data can call on the DataSentry. Usin, 


PC users we 
lem of secu 


TM 
» Completely user-installable = ГРаіѓаѕепі ry 


a proprietary Rainbo М у algorithm or DES, the DataSentry _ - Pocket sized external | 
: d = М, Е j ! 
encrypts data files on in ndividual PCs, protects modem transmis: ril AIDE cad 


multi-user securify system 
* Audit trail, log-on' denti- 
fiers and automatic encryp- 
tion/decryption of entire 
directories «Secures data 
transmitted by modems 
• Prevents recovery of data 
by utility programs 


sions and secures data 6 n ш area networks. 
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n st trategy i is the SentinelShell- i 
il xisting, off-the-shelf progra 
ted | to those issued a key, librarii 
very simply guard their 
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Rainbow's latest protecti 
lets users place a ‘shel! 
Because access can be li 
universities and corporati 
software investments. 


» Runs under DOS оп IBM 
PC$ and compatibles 
* Protects without re i jd 
actess (o the source co 

• Completely transparent 10 


Whatever your whether, Rainb 


ëc chr ologies. has thes 
and data protection products n | 


nake th di difference 


information, call 714-261-0228 inthe Us a iinbow the end user * User-friendly 
i ; Ў ‚ ЖЕ ean software * Pocket-size key 
Technologies Ltd. in the United Kingdom for tI ributor attaches quickly to any 


standard PC parallel port 


nearest you. Whethercasters are standing b * ASIC design for reliability 


18011-A Mitchell South, Irvine, CA 92714 * (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd. , Slough, Berkshire, SL3 8QY, U. K., Tel; 0753- 41512, Fax: 0753-43610 
© 1989 Rainbow Technologies. All product names are trademarks of their respective ene rere 
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It's not enough 

to connect computers; 
they must also share 
information 


onnectivity. Apple sometimes 

chants this word like a mantra. 

It's as if connectivity were the 

be-all and end-all of comput- 
ing. With the multiplatform shops of the 
nineties, connectivity can often make the 
difference between everyone working to- 
gether or in isolation. 

However, this often overlooks the rea- 
son for these interconnections. The fact 
that the Macintosh now uses LocalTalk, 
EtherTalk, and TokenTalk misses the 
real point. Those environments are just 
the nuts and bolts that tie dissimilar com- 
puters together. The real reason for con- 
necting computers is simple: sharing in- 
formation. 

Apple has done a decent job of creat- 
ing—or encouraging others to create—all 
those different networking technologies 
for the Mac. However, Apple should go 
further. Where is its vision of the new 
computing made possible by these con- 
nections? Where is Apple's white paper 
on how connectivity makes all kinds of 
new uses for technology possible? 

Telling us that the Mac now works 
fully in all the major microcomputer, 
minicomputer, and mainframe network- 
ing environments isn't adequate. Apple 
should also. be telling us how these inter- 
connections, combined with the Mac's 
own ease-of-use benefits, will make new 
things possible. 

Instead, Apple's Knowledge Naviga- 
tor picture of the future is vague, almost 
fanciful. Come on, now: What kind of 
information sharing should all these 
hookups allow? Do you see a world dom- 
inated by new categories of groupware 
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THE FRUITS OF 
CONNECTIVITY 


applications (à la Lotus Notes)? Do you 
see transparent computing across plat- 
forms and vendors (e.g., IBM's Office- 
Vision)? Do you see transparent infor- 
mation interchange? Please call a time- 
out from the quarterly earnings reports 
and reorganizations. 

Of course, get your current house in 
order. Get your product line sorted out. 
Drop your prices across the board so that 
new Mac users don't keep asking me, 
“Why is a Mac SE so much more expen- 
sive than a 286 DOS machine, Don?" 
Then tell us what lies in the future. And 
tell us how you'll take us there. That vi- 
sion made the Mac popular, successful, 
and different. Don't blow it now. 


Third-Party Visions 

If Apple isn't sure about what to tell us, it 
should look for inspiration among third- 
party vendors. It can start with its own 
subsidiary, Claris. The people at Claris 
have a real vision of the future that's not 


based on Knowledge Navigator or the 
various ways that multimedia will en- 
hance our lives. Claris's future is based 
on a careful consideration of where the 
Mac technology is now and what can be 
done to extract the most out of it in the 
future. 

If you aren't familiar with Claris, you 
should be, even if you don't care one bit 
about the Mac. Claris has figured out 
that its products have to talk with each 
other, transparently. 

Big deal, you say? Well, it certainly 
can be: Try to make dBASE Mac talk 
with FullWrite Professional. Or try to 
make Excel talk to Word. Sure, you can 
exchange parts of files, and even have 
those parts auto-update. But transpar- 
ently? No. I'm not singling out these ap- 
plications as bad; it's just that people 
sometimes try to use one application's 
data (that Excel spreadsheet) in another 
one (adding the spreadsheet figures to a 
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quarterly business report in Word). 

Claris has publicly (the only place it 
counts for its customers) committed to 
making its applications talk together 
seamlessly. Its XTND file format is part 
of that commitment. Its devotion to 
Apple’s Inter-Application Communica- 
tion (IAC) is another. And its product de- 
velopment strategy is the third. 

The bottom line is that Claris is well 
aware that connectivity really means 
transparent data exchange and update 
among applications, Macs, and, eventu- 
ally, different workstations running 
other operating systems. Claris envisions 
you sitting in front of your computer and 
working with the information rather than 
worrying about the tool. That’s a real 
computing future that makes for a real 
computing strategy. I hope Apple listens. 


Foresight at Farallon 

Claris isn't the only third party Apple 
should be listening to. Farallon Comput- 
ing, manufacturer of PhoneNet, is an- 
other. I recently spent a day at Farallon's 
new digs in Emeryville, California. The 
first thing that struck me was the com- 
pany's knowledge about computing in 
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FAX MARYLAND LOCAL 
1-301-561-4659 1-301-561-0200 
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WE ACCEPT PURCHASE ORDERS & CHECKS 
Use of Equipment manufacturer's names is for 
identifcation only. NCRC is in no way affiliated with the 
OEMS listed. 


9566 Deereco Road * Timonium, Maryland 21093 


general and the Mac specifically. Faral- 
lon knows its own products (inside and 
out), its competitors’ products, what is 
happening in the computer market, and 
where the company is going. 

Although Farallon makes many dol- 
lars on its easy-to-buy-and-use Apple- 
Talk cabling systems, it doesn't think in 
terms of being a networking company. 
Like Claris, Farallon sees the big pic- 
ture: the reason for technology, and what 
it should be doing for us. 

As I reported in March, Farallon’s 
new product, MediaTracks, is hot stuff. 
It's exactly what I mean when I say that 
the company has a handle on the big pic- 
ture. MediaTracks is not the be-all and 
end-all of multimedia applications. It's 
not MacroMind Director or Studio/8. It 
allows you to edit Mac video (1.е., Mac 
screens you've recorded with Screen- 
Recorder), annotate it, add sound and 
voice-overs, and use it. It accomplishes 
this task simply and straightforwardly, 
the way a computer application ought to. 

Farallon knows that the future of com- 
puting revolves around this kind of al- 
most embarrassing simplicity that works 
across computers, computers that can be 
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We have always believed that no sale is complete until the customer has 
received total satisfaction from our products. 
We will never, knowingly, disappoiint you. If for any reason your purchase |: 
| does not give you complete satisfaction, the full purchase price will be 
| cheerfully refunded upon return of the merchandise . 


across the country. It knows that Mac 
technology should be driving this real- 
ization and leading the way to real com- 
munications connectivity (which goes 
far beyond Apple's connectivity man- 
tra). But don't take my word for it. Watch 
Farallon closely over the next year. 
I just hope that Apple watches, too. 


Tip of the Month 

If you own a Mac Portable, be careful 
with the Sleep command that's executed 
from the Finder's Special menu or from 
the Battery desk accessory. It can cause 
some problems with files that are left 
open when it's executed. Sleep effec- 
tively turns off all the Portable's subsys- 
tems, except the static RAM, keeping 
your current application and its attached 
file ready for immediate use. Just press 
any key, and the Portable resumes where 
it left off, without rebooting. 

All of that's fine—in theory, anyway. 
But I've recently discovered some prob- 
lems caused by Sleep. I was working 
with my Mac Portable in Cupertino last 
week, and I had two applications (and 
their attached documents) open under 
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By buying from the manufacturer 
you are guaranteed the freshest 
ribbons, highest quality and 
fastest service. 


We manufacture our products with the 
blackest matrix inks, premium high density 
nylon, precision engineered plastics and 
"Нет" air refrigerated loading equipment. 


Minimum Order 6 Ribbons 


COLORS 


BLUE — GREEN - PURPLE — RED 
Nylon Only 


CA 
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169 
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131D 
140 
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283C 
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RTRIDGE RIBBONS (NYLON) 
Description Price Ea. (Black) 
Apple Imagewriter Il 4/С................ 9.75 
Apple Imagewriter ......................... 3.75 
Brother M 1509/1709 .................... 6.65 
Canan А-1200............................... 5.65 
Centronics 350/351/352/353.......10.75 
Citizen LSP 1200/1800 .................5.65 
Citizen MSP 10/20 ....................... 4,15 
Citizen MSP 15/25 ........................ 4.45 
ol. ——— 8.65 
Data Products B-300/600.............. 6.25 
Epson DFX 5000 i 
Epson EX 800/1000 ....................... 5.35 
Epson FX/MX/RX 70/80/85........... 3.15 
Epson FX/MX/RX 100/185/186 ....4.45 
Epson Lq500/Lq800/Lq850 H.D....4.45 
Epson Lq 1000 H.D./Lq 1050........5.65 
Ер5@ p 1500............................... 3.75 
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Epson Lq 2550 4 color 
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175 
145 
181 
195 
188 
176 
177 
211 
184 
875 
286 
285 
204 
205 
660 
661 
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663 
210 


Description Price Ea. (Black) 
Epson LX 80/90............................. 315 
Hewlett Packard 2631A 

ІВМ 3287/3615 SD Loop............... 2.25 
ІВМ 3287/3619 SD Cart................ 3.15 
IBM 4201 ProPrinter ll................... 4.75 
IBM 4202 ProPrinter XL ................ 5.65 
IBM 4207 ProPrinter X24 .............. 5.65 
ІВМ 4208 ProPrinter XL24 ............ 7.35 


Mannesmann Tally 85 ................... 5.05 
Mannesmann Tally 86 ................... 5.65 
Mannesmann Tally 120/160 .......... 3.85 
Mannesmann Tally 140/80 ............ 445 
NEC Pinwriter P1/P2/P6 ...............4.55 
NEC Pinwriter P3/P7..................... 5.05 
NEC Pinwriter P5/P9.....................5.05 
NEÇ P2200 Н.О............................ 6.95 
NEC 5200/5300 Nylon .................. 6.85 


210M МЕС 5200/5300 MIS ................... 11.75 
210C МЕС 5200/5300 4 color i 


209 


Okidata 182/183/192/193/320/321 ...4.55 


No. 
206 
208 
212 
215 
217 
216 
220 
221 
226 
282 
282 
261 
264 
266 
266C 
267 
262 
263 
245 
245 
246 
247 


Description Price Ea. (Black) 
eo. po —— qas. 6.15 
Okidata 293/294............................ 7.05 
Okidata 393........................ — 

Panasonic КХР 1124 .................... 5.65 
Panasonic КХР 1080/1091/ .......... 4.55 
Panasonic КХР 1180 .................... 7.95 
Panasonic КХР 1524 .................... 9.15 
Panasonic КХР 1624 ..................10.25 
Radio Shack DMP 400/LPV1 ........3.75 
Radio Shack /DMP 130................. 4.75 
Seikosha SP800/1000................... 4,75 
Star Micronics NB/NL/NP/NX 10...4.55 
Star Micronics NUNP/NX 15......... 6.65 
Star Micronics NX 1000 ................4.25 
Star NX 1000 4 color..................... 9.85 
Star Micronics NX 2400 ................ 5.45 
Star Micronics Radix 10/SR10......4.55 
Star Micronics Radix 15/SR15 ......5.25 
Toshiba P321/P351 ....................... 3.95 
Toshiba P1340/P1350/P1351........ 3.95 
Toshiba P321SL/P3415L .............. 5.85 
Toshiba P351SX............................6.55 


Description Price Ea. (Black) 
LL caan — 3.25 


CARTRIDGE RIBBONS (FILM) 


(correctable / multi-strike) 
Brother EM200 HR15/M/S ............ 4.75 
Diablo Hytype II M/S ..................... 3.75 
МЕС 3500/8800 M/S Flip ..............6.75 
IBM Selectric If H.Y, Corr .............. 2.05 
IBM Actionwriter Corr. ................... 4.50 
Olivetti ET 121/351 M/S ................ 5.55 
Ricoh 1300/1600 M/S.................... 3.75 


Decision Data ФИ НЯ. 9.15 


9.1 

Dec writer LA 30/36....................... $35 | 
ІВМ 3262/5262.............................. 6.55 
BM SER TIS. „акна 4.05 
IBM 5225/5250/5280 j 

Okidata 80, 82, 92, 93................... 1.65 
Printronix 150/300/600................... 6.55 
Star Micronics Gemini 10/10X.......1.65 


"CALL US FOR VOLUME 
DISCOUNT PRICING" 


“$5.00 shipping and handling charge on all orders under $50.00 Over $50.00 actual freight is charged. 
* customers are now using National Computer @:29QA8" brand products. 


WE ALSO SELL ALL OEM ORIGINAL BRAND RIBBONS 
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* 1000 To 5000 VA Sinewave Output 
* True On-Line — Total Isolation 
* Static Bypass Switch Standard 


SHUTDOWN SOFTWARE 


* Auto Shutdown of Local Area 
Networks for Unattended Operation 


1 SCO XENIX 2.2.3 


UPPLIES 


k * 1 
а һы а کے اس‎ ed 


120 Volt Models [| 208-240 Volt Models 


250 WATT $ 379.00 $ 429.00 


| 429. 
300 WATT $ 549.00 
500 WATT $ 699.00 $ 799.00 


NOVELL LABS 


TESTED AND 
APPROVED 


NetWore Compahble 


600 WATT $ 899.00 $1049.00 
900 WATT $1249.00 E a 
1200 WATT $1499.00 $1749.00 Р YS N 
1600 WATT $1999.00 $2299 00 PER. ARA p^ D. E. 
EE s Em eMay Drive elephone: 
IE IIDC '] А 214) 446-7363 


Carrollton, TX 75007 ( 


1-800-238-7272 


FAX: (214) 446-9011 TELEX: 140275 OMEGA 
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Motorola 680X0. 


Systems: UNIX & Extended 386/005 Intel 386/486 


WEITEK 
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x. 


ў 


ATY 
w 


Optimized Floating Poort 


Support for Vieitek 387 


THE LEADER IN 32 
BIT DOS AND UNIX 
COMPILERS FOR 
OVER A DECADE. 


415 572 8000 


SVS — The languages selected most often! 


Industrial Control Systems 
LAN Terminals 
Diskless Systems 


For the IBM PC, XT, 
AT PC DOS* or MS DOS" 


SOLID STATE DISKETTE AND DRIVE EMULATORS 
LAN PERFORMANCE IMPROVEMENT 


e Make PC/XT/AT and compatibles diskless terminals with local 
DOS and program storage. 


e Single or dual disk emulation of 514” or 312” diskettes up to 
1.2MB, read/write up to 770K. 


e |n-board and interchangeable Cassette models using EPROM, 
Flash EEPROM and SRAM technology. 


e On-board EPROM programmer—simply copy a diskette to 
program the EPROMs or Flash EEPROMs. Flash EEPROMs 
remotely programmable on LANs. 


• Two Autoboot modes, a File (read) and a Programming mode— 
automatic disk drive designation set-up during bootíng. 


e Flash EEPROM models are electrically erasable. SRAM models 
are battery backed. EPROM models are ultraviolet erasable. 


* Programming utilities included with programmable models; LAN 
utilities for remote programming of Flash. EEPROMs available for 
Flash models on request. 


• List prices with memory ICs from $295. OEM prices and models 
available OEM with or without memory ICs. 


=т= CURTIS, INC. быы 
2837 North Fairview Ave. St. Paul, MN 55113 } 
L— — 612/631-9512 Fax 612/631-9508 se 


“(BM PC, XT, AT, PS/2 and PC DOS are trademarks of IBM; MS DOS is a trademark of Microsoft 
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MACINATIONS 


MultiFinder. I saved the documents to 
the hard disk and decided to get some 
sleep (the human kind). I was planning to 
get up at seven and finish my work, so I 
used Sleep to keep things just a keystroke 
away. 

Awaking at seven, I pressed a key and 
the Portable came back to life, putting 
me back into MultiFinder with my two 
applications (VersaTerm-Pro and Nisus), 
just where I had left them. Except. . .I 
switched to the Nisus file. It was, to use a 
popular expression, toast. The screen 
was filled with garbage—no text. The ap- 
plication was OK, but the file was defi- 
nitely not. I closed the file and reopened 
it with Nisus. Same problem. The saved 
version from disk was also history. For- 
tunately, the disk backup was OK. 

After some hours of experimentation 
with Sleep and other Nisus test files, I 
duplicated the problem repeatedly. It 
comes down to a problem with Nisus’s 
auto-save feature (which can be set to dif- 
ferent timings) conflicting with Sleep. 
Nisus probably thinks the machine is in 
an active state during Sleep (which it 
isn’t) and tries to auto-save the file, 
which is impossible since the hard disk is 
powered off. 

I tested Sleep in other contexts. After 
doing a few experiments with MacWrite 
II, Excel, FileMaker II, VersaTerm-Pro, 
WingZ, and StuffIt, I found that Sleep 
can definitely trash files when these ap- 
plications are left open under Multi- 
Finder and the command is executed. I 
even managed to trash the VersaTerm- 
Pro application itself, with an alarming 
ease. 

I reported these problems informally 
to friends at Apple and found they've had 
problems, too, with their own Portables. 
My advice: Don't use Sleep to save a sys- 
tem context where you have multiple ap- 
plications open under MultiFinder. Save 
your files and close the applications be- 
fore invoking Sleep. Better yet, just in- 
voke the Finder's Shut Down command, 
which accomplishes the same thing and 
turns off the Portable. For now, when I 
go to shut down my brain in the wee 
hours, I'll shut down my Portable, too. 
Sleep apparently is not as good. ш 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be reached on BIX as 
"decrabb." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


INTRODUCING BLAST 


WITH REMOTE CONTROL! 


It's Making Other Communications Software Obsolete 


If you’re familiar with BLAST, our high 
performance communications software, 
you know it connects more different hard- 
ware and software environments than any 
other communications link. You may also 
know that BLAST contains a uniquely fast 
and reliable asynchronous file transfer 
protocol plus data compression for added 
throughput. But you probably don’t know 
that the latest version of BLAST incorporates 
many new features, including remote con- 
trol. In fact, new BLAST is so comprehen- 
sive, it’s making single-use communications 
software obsolete. 


SPEED 


BLAST Il 


60 PC Anywhere 


Carbon Copy 


Throughput (CPS) 


Errors/Second 


Remote control speed 

lests run using the 

DOS “TYPE” command 

for an 18K “С” 

|a source file at 1200 bps 
. between IBM-XTs. 


BLAST's new remote control module 
gives you complete control of a remote 
PC, including its programs, data, disks, 
screens and keyboards. 

But BLAST does remote control better 
than the competition. For example, remote 
control software is notoriously slow— 
particularly when running over 1200 or 
2400 bps modems. But BLAST's unique 
sliding window protocol greatly speeds 
remote contro] throughput, doubling it in 
many cases. 

And since noisy phone lines, static, 
and defective modems are a fact of life— 
so are errors! While most remote control 
programs bog down under poor conditions, 
BLAST keeps going! 


Some remote control applications require 
full control at each,end of the link. And 
BLAST is perfect for those jobs! But the 
majority of applications only require a 
central host to control multiple remote 
sites. So, unlike the others, BLAST offers a 
low-cost satellite version for one-way con- 
trol of remote PCs by central systems. 

When it comes to the basics, like file 
transfer, terminal emulation, unattended 
operation, and other general purpose 
communications functions, BLAST does it 
all! With Lotus-style menus, easy auto-dial 
and auto-set features, BLAST is simple to 
use but powerful enough for the toughest 
UNIX and XENIX communications tasks. 

BLAST built its reputation on reliable 
file transfer. Even under worst-case condi- 
tions, BLAST’s performance exceeds its 
competitors’ best throughput under good 


RELIABILITY 


BLAST II 


Throughput (CPS) 


Noise simulation tests 
run with a 30K binary 
spreadsheet file at 

1200 bps with IBM-ATs. 


мүк 


conditions! And unlike other communica- 
tions programs that send one block of data 
at a time, BLAST transmits simultaneously 
in both directions, with automatic retrans- 
missions if errors or disconnections occur. 
BLAST is the best connected communi- 

cations software in the industry! It runs 
on PCs, MACs, laptops, VAXes, Wangs, 
Primes, IBM mainframes and UNIX/XENIX 
systems of all kinds. In fact, BLAST runs 


United Kingdom: 44-01-987-9021 • France: 33-01-6930-7172 • Germany: 49-040-553-2970 
Italy: 39-02-837-8341 • Netherlands: 31-040-416-355 * Australia: 61-03-528-2711 
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on over 100 different computers under 30 
operating systems. 


UNIX CONNECTIVITY 


Vendor/System O/S 
IBM-PC & PS/2 MS-DOS 


APPLE MACINTOSH 
IBM VM/CMS or MVS/TSO 
DEC VAX/VMS; PDP/RSX; RT-11 


DATA GENERAL RDOS; AOS; AOS/VS 


3000/MPE; 1000/RTE 
VOS 


LXN 
BTOS, CTOS, UNIX 
AT&T; Altos; NCR; Sun 


HP; VAX & mVAX; 386 PCs. 


Many other UNIX Т TTE 
versions available. ne 


Any computer with 
BLAST can talk to any 
other computer with 
BLAST! 


And with BLAST’s new capabilities, there 
are new possibilities. Like remotely con- 
trolling a group of PCs through a centralized 
VAX or UNIX system. Or automating polling 
and data collection jobs using BLAST’s 
script language. 

For more information, or to order BLAST, 
call the number below. We'll show you 
how to shake the cobwebs off your old 
communications connection! 


Communications Research Group 
5615 Corporate Blvd., Baton Rouge, LA 70808 
504-923-0888 Fax: 504-926-2155 
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and multi-user UNIX™ server app 
All trademarks ave the property of their 


respective manu 


see your Tatung dealer. 


For enginee 
Call toll 

ext. 

mation 


* АЎ м 
. a 
M Aut 


+ * 
4 oe - ' 
. ; ‘ 2 . s, 
ы M «9 
. Mi , ] B A : 
ALO ' ^ " Я D 
UP. - ` A > А A ta. D d 1 A 
VM. = Tn B y М 5 
Тет p b'a Я 2 + 5 А » 
. = А М + a 
` a . ` 4 У E 
4 ^ a^, " д 
d ‘ Ы 
^ б Yr Ф n - ) , 
" " - "E Py \ 1 б 
peg aan + 
1 Е . А > а 
б К 
р, Li T2 2 


+ 


п a Tatung. 
Let’s say 


at LU n 
" soy е TUO ve A» ur 
UR ^ S 3 


you may not think 


3 


uU 


ET 2-2. SA hw 
PES DS ae My 


Есе: 


But аг a 286-class price. 


class machine, it runs all of the 
What more could you ask 


power. And because it's a 386- 
latest 386-specific applications 


2 
Е Ф 
с оо 
м Of 
> 

H X 
= 

es 
4 9 
о d 
A „© 
Vy! 
5 ье 
HS 
m o5 
сб 


d 
d 
E 
= 
Q 
а. 
"Nd 


Of course 
battlefield reliability is completely 


necessary at the office. 
At 2.75 MIPS, the Tatung 8800S 


delivers uncommon speed and 
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Engineering at its best. 


? 


Circle 268 on Reader Service Card 


oí 


cr. 
Y „м. 
apes 


1 Y = 
c че 
е у 
ip BSR ee ees 
hy е "n Q 


Ua n 
Fa 


SL TA: Ke 
ENES | ss 
“et te z srt, 


If you want to see a reliable compute 


look for the holes i 


me 


Nem 
i.t 
P TE 


CE 


> Ges 
, 
D 4 { , 
F d \ 
* 5 
4 . 
mete ——— re 
р 


c 


+ 
tè 


|| notice two 


0 
i 


t 


3 
* 

p 

5, 


JE 


J 


. And on the 
pup SUUM 
ы L1 T т.т! 4 т г тыва ; 
E 


holes 


do. 


based Tatung 8800S. 
It’s available now. 
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Putting the new 
HPFS under 
the magnifying glass 


have now had a few months to play 

with the High Performance File 

System. As I’ve mentioned before, 

it’s a bit faster than the old file-allo- 
cation-table (FAT) system, on balance, 
and is also chock-full of new features. 
Microsoft has been pretty close to the 
vest about the innards of HPFS, mainly 
because it doesn’t want to give anything 
away that would make the patent process 
more difficult. Since Microsoft hasn’t 
released some details yet, I got out my 
Norton Utilities and did a little spelunk- 
ing. То make my examples simpler, I am 
assuming that all files are contained in 
the root directory of the disk. 


HPFS Disk Organization 
Under the FAT system, the disk had the 
following: 


* a DOS boot sector with disk ID 
information and a pointer to the FAT 

* a FAT that indicates where your 
files exist, with data areas 
allocated in terms of multiple-sector 
minimum units called clusters 

* a root directory to tell you what 
files you have 

* a large data area for the files 
themselves 


Under HPFS, a disk is divided up quite 
differently (see figure 1). It now has the 
following: 


* A boot area with disk ID information 
(16 sectors). 

• The Superblock (right after the boot 
area), which contains 32-bit pointers to 
major system areas, including the root 
directory, a map of free space on the 
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DIGGING 
INTO HPFS 


disk, and a list of bad areas on the disk, as 
well as other system information (e.g., 
the last time that CHK DSK/F was run on 
the disk). 

• The Spareblock (right after the Super- 
block), which contains other system in- 
formation (I will not use any of its infor- 
mation here). 

e Data bands. The 8 megabytes follow- 
ing the Spareblock is data band 1. Mini- 
mum disk space allocated to a file is no 
longer the cluster, but rather the smaller 
(less wasteful) sector. Disks are divided 
into these 8-MB data bands regardless of 
disk size. 

* Free-space bit maps. Immediately fol- 
lowing data band 1, four sectors (2K 
bytes) with a bit map describe the free 
space in data band 1. For each sector in 
data band 1, there is a bit. If the bit is 
equal to 1, the sector is occupied; if it's 
О, the sector is free. Right after the free- 
space bit map for data band 1 is the one 
for data band 2. Data bands 2 and 3 sit 


next to each other, allowing a single file 
to be as large as 16 MB in contiguous 
length. Thereafter, pairs of free-space 
bit maps are wedged between pairs of 
data bands. Figure 1 shows a disk layout 
for a 32-MB hard disk drive. 


How HPFS Finds Files 
Under FAT, a pointer from the directory 
to the FAT leads in turn to other FAT 
pointers, which together describe which 
clusters make up the file. Under HPFS, 
it’s a mite more complex, but the net ef- 
fect is faster file access. To find a fairly 
contiguous file in the root directory, 
HPFS executes the following algorithm. 
First, look in the Superblock at byte 
offset 12 for a 4-byte value that points to 
something called an fnode (pronounced 
"eff node") for the root directory. That 
4-byte value is a sector offset. Thus, if 
the value is, for example, 700, the item 
being looked for is in the 701st sector on 
continued 
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the partition (701st because counting 
starts from 0). All “pointers” in HPFS 
are 4-byte sector offsets. 

Next, use the Superblock pointer to 
find the fnode of the root directory. 
Fnodes are sectors that contain basic in- 
formation about a file or directory. For 
example, a 100-sector file would actu- 
‘ally take up 101 sectors on the disk: 100 
sectors for its data and a sector for its 
fnode. Fnodes can take several forms, 
depending on how large a file is and how 
many extended attributes it has, but basi- 
cally fnodes tell you where a file is and 
describe its EAs. The 72nd byte in the 
fnode of the root directory contains a 4- 
byte pointer to the root directory's sec- 
tors. In my case, the sectors ended up 
near the end of data band 1. 

Use that 72nd byte in the root directo- 
ry's fnode to access the root directory. 
The root directory gets allocated four 
sectors, as do all directories. Within the 
sectors, directory entries are variable- 
length, as the filenames can be as large 
as 255 characters. I'll explain what I've 
decoded of the directory in a minute, but 
it appears that each directory entry con- 
sists of 31 bytes and a filename. The di- 


rectory then ends with a dummy record. 
Four of those 31 bytes point to an fnode 
for the file that you're looking for. (The 
file gets an fnode, just as the root direc- 
tory did.) 

After this, use the fnode pointer in the 
directory to find the fnode for the file in 
question. The fnode for a file describes 
the space that the file uses in one of two 
ways. The much more common way de- 
scribes a file's location through the use 
of sector runs, which are 8-byte struc- 
tures consisting of a 4-byte run length 
and a starting sector offset. For example, 
say the file occupies sectors 100 to 106 
and 200 to 201. This file has two sector 
runs: a seven-sector run that starts in 
sector 100, and a two-sector run that 
starts in sector 200. 

There's room for eight sector runs, so 
any file that's fairly contiguous (i.e., 
eight fragments or less) will fit nicely 
into this scheme. Figure 2 contains a 
partial fnode illustrating the eight sector 
runs for this file. 

For the pathologically fragmented 
files, HPFS also allows an fnode to point 
to up to 12 allocation sectors, each of 
which can contain 40 sector runs of its 


Figure 1: Paired data bands can store 16 megabytes of contiguous sectors. 
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own. This is probably about as much as 
anyone could want, although HPFS can 
have the allocation sectors contain not 
sector runs but more pointers to alloca- 
tion sectors, and so on. 

I found that the eight length/starting 
sector pairs started at byte offset 40 in 
the fnodes that I examined. 

Finally, use the sector runs to find the 
file itself. 


HPFS Directories 
What about directories? It is known that 
a directory entry will contain an fnode 
pointer, a filename, size, and several 
dates (1.е., date created, date last read, 
and date last modified). It appears that a 
directory entry looks like 31 bytes and a 
filename. Here's what I've pieced to- 
gether. First, the directory sector con- 
tains 56 bytes of some kind of preamble. 
continued 


Figure 2: Fnodes can point to eight 
sector runs directly, and many more 
indirectly. For all but the most 
pathologically fragmented files, the 
direct scheme should do. 
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| “Its great to 

| have a 386SX 
| system that's 

| ready for the 

| future. 


| "And it's even 

| more appealing 
| when I can 

| save $200 

| right now.’ 


ШШ — = || INNOVATES AGAIN" 


The SX SX Appeal deal—$200 instant savings on our Flat Technology 
Monitor when you buy our Z-386 SX or SupersPort" SX. 
тм Why does the Intel386SX™ microprocessor have 
so much appeal? It not only handles today’s advanced 
applications, but assures compatibility with emerg- 
ing software designed for graphical user interfaces — 
all with the affordability of a 286-based PC. And now 
for a limited time only, you can take advantage of our special SX Appeal deal. 


Choose our Z-386 SX desktop PC that maximizes 386SX performance for 
ultra-fast processing speed. Or our SupersPort SX laptop PC with its Page White 
VGA display. Then for each system purchased, you'll receive $200 savings on our 
award-winning Flat Technology Monitor—the revolutionary non-glare VGA color 
monitor with unsurpassed clarity that's the perfect match for graphical interfaces. 
This offer also applies to all our 386-based desktops and VGA laptops. 
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To take advantage of our SX Appeal deal, just pick up а 
$200 Savings Certificate at your jen Zenith Data 
Systems Medallion Reseller by —- 
June 1, 1990. For the location 
nearest you, call: 


1-800-227-4617 


U.S. and Canada 


© 1990 Zenith Data Systems 
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Graphics simulate Microsoft® Windows, a trademark of Microsoft Corp. Inte] 386SX is a trademark of Intel Corp. =- == 
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[LAYOUT OF А DIRECTORY ENTRY, 


The 31 bytes preceding each 
filename. 


Offset Size Description 


4 Unknown 
4 4 Pointer to file's fnode 
8 4 Date of last modification 
12 4 Size in bytes 
16 4 Date last read 
20 4 Date created 
24 6 Unknown 
30 1 Length of filename 


1-255 Filename 


OS/2 NOTEBOOK 


Then come 31 bytes preceding each file- 
name, laid out as shown in the table. 

The directory is again finished with a 
dummy record that is all zeros except for 
length (1) and filename (hexadecimal 
FF). The new dates—date last read and 
date last modified—have the potential to 
be extremely useful. 

But dates under HPFS are different 
than under DOS. DOS gurus know that 
directory dates and times are expressed 
so that the first 2 bytes are the time and 


6 


e. 


omp 


meaning quite the same thing. 


We'd like to be more direct. We'll tell you what you can do with 
our compiler — then you make the comparisons. 
Ш DUAL PERFORMANCE You haveitwo compilers in one 


er 
Are Confusing” 


A hey all claim that their products are the fastest and most powerful. 
Buzz words like optimized, integrated, and modular are everywhere — never 


integrated package —Quick for speed applications development 
and optimizing for the best code generation— with a simple menu 
option to move between the two. IM FLEXIBILITY You can 
interface directly with C or any other language. Write only one set | 
of sources for DOS and OS/2, run the most complex applications 
| with no change. M COMPATIBILITY You can generate code 
compatible with Microsoft Windows, using all window facilities. 
АЩ develop Presentation Manager applications with no Ф Ми ` 
software. M OPTIMIZATION You get true global optimization, 
using data flow analysis and proprietary techniques, not just the 
standard peephole optimization and automatic assignment of | 
variables to registers. B ENVIRONMENT You have many - 
features you won't find in any other environment— like the | 
ability to organize your code into separate libraries and set 
compiler options both globally and on a per-module basis. And a | 
make facility that is so well integrated, you don't even know it's 
there. BB TOOLS You get a debugger, profiler, object librarian, 
and overlay linker with unique capabilities. And a runtime library 
with surprises like interrupt driven serial communications, true | 


(for DOS or OS/2) for $95. 


_ multitasking, graphics, and mouse interface modules: 

Stony Brook Professional Modula-2 (both the Quick and 
optimizing compilers for DOS and OS/2) for $295. Stony Brook QuickMod 
Stony Brook — we eliminate the confusion. 


Ш The fine print version of this information 


with all the details, including our benchmark 
performances, will be mailed to you within 
24 hours if you call our 800 number. 


800/624-7487 805/496-5837 indinemational 
805/496-7429 rax 187 East Wilbur Road, Suite 9 


Thousand Oaks, CA 91360 


SOFTWARE 
Your Partner 
in Software Development 


©1989 Gogesch Micro Systems, Inc. 
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the last 2 bytes are the date. Under 
HPFS, it's just a single 4-byte entry that 
represents seconds since 1-1-1970. Why 
the new format? It simplifies greatly the 
task of doing date arithmetic. If all dates 
are merely "seconds since January 1, 
1970," you can calculate differences be- 
tween dates by subtraction. 


A Welcome Improvement 

Everything in HPFS seems to have been 
conceived in multiple levels to provide 
maximum speed and flexibility. For ex- 
ample, consider the EAs. They will be 
useful because they let you attach up to 
64K bytes of information to a file—infor- 
mation about the file. One person at 
Microsoft told me that he has a program 
that computes file checksums, which are 
then stored as an EA for the file. He then 
has a program that runs in the back- 
ground computing file checksums and 
comparing them to the values in the 
EAs—OS/2 antivirus protection! 

EAs sound good, but where are they 
stored? Microsoft seems to have rea- 
soned thus: In most cases, there will be 
no more than a few hundred bytes’ worth 
of EAs, although there may be more in a 
few cases. HPFS was therefore designed 
to store the EAs right in the fnode if they 
don’t take much space, or (if they do 
need a lot of space) to move them out to a 
separate sector. The result: Getting to 
EAs in most cases is instantaneous, be- 
cause HPFS is already examining a file’s 
fnode. But for those who need it, larger 
EAs can be had, at a minor cost in speed. 

Microsoft has designed a new system 
with the future in mind. The space con- 
straints of FAT systems are gone. The in- 
direction offered by the fnodes makes 
adjusting file location or size much sim- 
pler, and the fnodes contain some redun- 
dant items that FAT systems lack, which 
makes data recovery a bit easier. Extra 
dates in the directory will make backups 
and file maintenance simpler. All in all, 
HPFS is a nice improvement. в 
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640K DOS 


Build multi-megabyte 
programs with Phar Lap’s 
386| DOS-Extender. ™ 

Ifthe DOS 640K limit is driving you nuts, 
get all the memory you want with 
386| DOS-Extender from Phar Lap? 

Large-scale benefits. By turning DOS 
into a true 32-bit operating system, 
386| DOS-Extender shatters the 640K 
barrier. It lets you create protected mode 
applications that use all the memory in 
the machine —up to 4 gigabytes. You work 
within a flat, 32-bit address space. No more 
suffering with overlays, bank-switched 
EMS, or segmentation. 

With full 32-bit memory and power, you 
can finally build workstation-class applica- 
tions for the PC. Your Extended-DOS 
programs will run considerably faster, have 
room for more features, and be more re- 
sponsive than those in 16-bit DOS. 


Extended-DOS 


evond 


OK DOS. 


And if that’s not enough, add Phar Lap's 
386| УММ" virtual memory manager. With 
true demand-paging, 386| VMM enables 
your application to grow bigger than availa- 
ble RAM. Both code and data are automati- 
cally swapped to disk as needed. 

Total compatibility. Because 386| DOS- 
Extender is embedded into your program, 
it is invisible to the end-user. Your program 
looks exactly like any other DOS applica- 
tion. There's no new operating environment 
for your end-users to buy or learn. 

Every 80386 PC that can run MS-DOS or 
PC-DOS can run 386| DOS-Extender. It is 
completely compatible with all DOS-based 
software, including TSRs and network 
managers. 

386| DOS-Extender is backed by a full 
complement of 32-bit languages. Choose 
your favorite from among C, Fortran, Pas- 
cal, Ada, Assembler, and others. And with 


Phar Lap, you'll be using the finest, most 
widely used 386 software development 
tools in the world. 

Proven success. AutoCAD 386, IBM 
Interleaf Publisher, and Paradox 386 are just 
a few of the hundreds of Extended-DOS 
applications already being shipped with 
386| DOS-Extender. Utilizing this exciting 
new technology, industry leaders are keep- 
ing their competitive edge by delivering the 
speed and power that 386 users have been 
waiting for. 

So if DOS is looking smaller than ever, 
call Phar Lap today. 

And see what it’s like beyond 640K. 
Phar Lap 386|DOS-Extender. 

We pm a world of memory. 

Phar Lap Software, Inc. 
60 Aberdeen Avenue 
Cambridge, MA 02138 


617-661-1510 
FAX 617-876-2972 


Trademark holders: 386 | DOS-Extender" and 386 | VMM™ — Phar Lap Software, Inc.; Interleaf Publisher™ — Interleaf, Inc.; Paradox" — Borland International. Registered trademark holders: Phar Lap® — Phar Lap 
Software, Inc.; Ada? – U.S. Dept. of Defense; MS-DOS® — Microsoft Corp.; AutoCAD? — Autodesk, Inc.; IBM* — IBM Corporation. © 1989 Phar Lap Software, Inc. 
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Access Technology, Inc. e MCBA e Megascore, Inc. e MP-Systems e Tietokolmio e UNIC e Fourth Shift Corp. e 
Systems Strategies, Inc. e Stepstone Corp. • R Systems, Inc. e FTP Software, Inc. e Production Systems 
Technology e Visix e Software Translations, Inc. e Tangram Co. • MetroMark Integrated Systems, Inc. e 
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Affiliated Servies, Inc. e Infostat, Inc. e Medical Data Processing, Inc. e Medical Information Technology, Inc. e 
Armada Software, Inc. e International Computer Resources e L&L Computer Systems, Inc. e Logical Solu- IE 
tions, Inc. e Nelson & Bauman e CMS/Data Corp. e Legal One e Synercom • Justlaw, Inc. • Legal Data 8 
Systems, Inc. e Softsolutions e Aangstrom Precision e Applied System Technology e CIMPAC, Inc. e AM 
Control Systemologists, Inc. e FBO Systems, Inc. e GKW Trading Company, Inc. e Hanford Bay Associates YF 
e MINX Software, Inc. e VARNET Canada, Inc. e International Data Systems • Enterprise Computer IER — 
Systems e Shamrock Computer Services e STS Systems e The Taft Company e WordPerfect Corp. 8 


Data General's AVION lets you run both. 


When youre looking for solutions, choose the UNIX? 
system-based RISC platform that scores of industry lead- 
ing software vendors have already chosen: Data General's 
AViiON" Family! 

There's a deep set of proven utilities, databases, and 
4GLs that make developing or porting your own programs 
as easy as can be. And theres a broad range of applica- 
tions for industries like banking, insurance, hospital 
management, accounting and more. 

Data General supports the 88ореп BCS, the industry's 
only binary standard for multivendor interoperability. That 
means AViiON is open to the most important networking, 
communications, and software standards. 


Call 1-800-DATAGEN and we'll send you a brochure 
listing hundreds of third-party software programs available 
for Data General's AVION Family. 


Name 

Company 
Address Phone 
کے‎ — o E 


6 Data General 


3400 Computer Drive, Westboro, MÀ 01580 


Zip Code 


AVION is a trademark of Data General. UNIX is a registered trademark of AT&T. © 1990 Data General Corporation. 
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BYTE editors’ hands-on views of new and developing products 


ScanMan Model 32 
NCR 20-MHz 386SX 
dBASE IV 1.1 | 
HP 48SX Calculator 


Pivot Display 


What the ScanMan Can Scan 


S hand-held scanners 

become more popular, 
manufacturers are scram- 
bling to enhance their fea- 
tures. Logitech, one of the 
many firms selling hand-held 
scanners, is no exception, and 
it has completely redesigned 
its ScanMan Macintosh scan- 
ner with the most common 
uses of these hand-held scan- 
ners in mind. 

Most users of hand-held 
scanners are interested in 
easily and rapidly scanning 
smaller pictures or graphics 
of some sort and columns of 
text, rather than full pages, 
which are better handled by 
the more traditional flatbed 
and page-feeding scanners. 
Typically, thescanned results 
will be used in desktop pub- 
lishing applications for news- 
letters and brochures, with 
output going to a 300-dot-per- 
inch laser printer. Two other 
common uses are scanning 
columns of text and numbers 
for use with optical-charac- 
ter-recognition packages and 
scanning images for use in 
software, particularly Hyper- 
Card. 

The ScanMan Model 32 
scans up to 32 levels of gray, 
as well as black and white, 
allowing more accurate 
photographic reproduction. 
True gray-scale scanners 
store the gray information as 
gray levels rather than as 
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patterns of black-and-white 
dots. This lets them represent 
the shades accurately when 
images are resized and edited. 

I tried a beta version of the 
scanner. The hardware had 
been finished, but some bug 
fixes were still being made to 
the software. All the major 
functions of the program 
worked, however. Setting the 
scanner up involved plugging 


it into the chain of SCSI - 


devices using its control box 
and then installing some 
system software. The system 
software can be run as a desk 
accessory or as a stand-alone 
program. The scanner has a 
new case, which lets scans be 
much straighter and lets you 
see more of what is being 
scanned. 

Unlike most hand-held 
scanners, which rely on a 
roller near the scanner head 
to help the scanner move 
across the paper and measure 
the speed at which it is being 
moved, the ScanMan uses a 
combination of the roller and 


THE FACTS 


ScanMan Model 32 
$499 


Requirements: 

Mac Plus, SE, II, or 
Portable. A hard disk drive 
is recommended. 


two extra wheels on the lower 
part of the device. These help 
keep you from twisting the 
scanner sideways while scan- 
ning, resulting in a straighter 
and more accurate scan. This 
proved to be very smooth to 
roll and had a reasonable 
resistance to being moved 
sideways. Another nice 
innovation is a scanning 
speed LED on the case. This 
lit up to let me know when I 
was scanning too fast and 
losing image data. 

The ScanMan now has a 
new scanning head with 
greater accuracy. It is a true 
400-dpi scanner and includes 
software to let it scan up to 
32 levels of gray. This is 
achieved. by having the 
scanner use an area six dots 
square to measure for gray 
levels. This technique 
reduces the accuracy of the 
scanner to 66 dpi when using 
32 gray levels. However, 
laser printers can also print 
only gray scales by using 
shading patterns of black- 


Logitech, Inc. 

6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 
Inquiry 995. 


and-white dots. The result is 
that a gray-scale scan made 
using the Logitech scanner 
will print out perfectly on a 
laser printer. However, it will 
not look any better if output 
goes to a typesetting machine 
like a Linotron. Certainly it 
was possible to get very good 
output from scanned images 
printed on a laser printer and 
even on an ImageWriter, 
although care was needed 
here in the exact choice of 
resolution and halftoning 
method. 

The scanning software 
provided with ScanMan now 
lets you scan horizontally or 
vertically by simply clicking 
onan icon. Resolution can be 
varied from 100 dpi up to 400 
dpi by setting a switch. 
Brightness and line art or 
gray-scale select switches are 
also included. These settings 
are recognized automatically 
by the scanner, so you don't 
have to choose them from 
software as well. 

The software has a basic 
but full set of image-editing 
tools. Most important is the 
ablity to save copies of im- 
ages in a wide range of for- 
mats. 

File formats supported 
include 1- or 8-bit TIFF, 
PICT or PICT2, and Mac- 
Paint. You can also select dif- 
ferent resolutions depending 
on whether output is to go to 
the screen, an ImageWriter, 
or a laser printer. The soft- 
ware lets you perform half- 
toning in several ways, since 
different techniques work 
better for different purposes. 

The ScanMan is a care- 
fully thought-out extension to 
previous hand-held scanners. 
Its ease of use and function- 
ality have both been consid- 
erably enhanced, and I highly 
recommend it when typeset 
quality is not required. 

—Owen Linderholm 


NCR's 386SX: 
Quick, Quiet, 
and Secure 


A S good an example as 
any of the quality of 
German engineering, NCR's 
new small-footprint 20-MHz 
386SX offers speed, comfort, 
and security. 

The motherboard includes 
2 megabytes of RAM (ex- 
pandable to 32 MB), an on- 
board Super VGA controller, 
two serial ports, and a paral- 
lel printer port. Some “‘spe- 
cial" features are a 16K-byte 
memory cache using “‘two- 
way anticipated caching" 
methods and anISA bus-write 
buffer. The back of the moth- 
erboard has an additional 37- 
pin connector for an exter- 
nal hard disk drive or stream- 
ing tape drive. The keyboard 
jack is the small IBM PS/2 
variety. The case and chassis 
wrap all the components in 
steel and lock them with a 
solid tubular key lock for 
hardware security, low noise, 
and RF shielding. The system 
is powered by a 175-watt 
auto-sensing power supply 
that doesn't require any con- 
figuration for voltage or fre- 
quency. A nearly silent fan 
cools the power supply, as 
well as the rest of the sys- 
tem. 

The hard and floppy disk 
drives are mounted on a 
separate internal subsystem 
that is easy to remove and 
install. They do not require 
additional controller boards 
since they have their own 
controller hardware. This 
means that all five ISA bus 
slots are available for 
peripheral boards, even when 
the system is configured with 
three drives. 

NCR shares the lead in the 
commercial and banking 
transaction market, and it has 


THE FACTS 
20-MHz 386SX 


Standard: 

АП systems come with two 
serial ports, one parallel 
port, 2 MB of 80- 


| nanosecond RAM, and 


a VGA monitor. 


Options: 

Base system with one 
floppy disk drive, $3795; 
with one floppy disk drive 
and a 44-MB hard disk 


very few competitors. This 
machine is a good example of 
why: Although it is a general- 
purpose SX, it has features 
that make it especially attrac- 
tive for the large office. It is 
as quiet as a laptop. But more 
important, it has security as 


drive, $4680; with one 
floppy disk drive and a 
100-MB hard disk drive, 
$5490; extra memory, 
$750 for 2 MB. 


NCR Corp. 

P.O. Box 2989 
Norcross, GA 30091 
(800) 544-3333 
Inquiry 996. 


its central theme. A secure 
system with secure software 
makes it difficult for un- 
authorized users to access the 
system. This computer hasan 
embedded security system 
with a master password and 
three user-level passwords. If 


A Tuned-Up dBASE IV 


shton-Tate has tuned up 

dBASE IV and made it 
a little easier to use in its new 
incarnation as dBASE IV 
1.1. It now requires only 
450K bytes of RAM (instead 
of 512K bytes), a disk-cach- 


ing programis includedinthe 
new version, and some per- 
formance-tuning options are 
available to speed up opera- 
tions. 

Version 1.1 has its own 
disk-cache code for single- 


the security feature is used, 
the system will not boot with- 
out a password. Only the 
master password can recon- 
figure the system with the 
setup menu. Applications 
software can access calls to 
the security system to evalu- 
ate what level of security the 
user possesses. 

You might be able to get 
around all this by installing 
your own routines by means 
of the floppy disk drive. But 
a secure system would not 
have a floppy disk drive. This 
configuration is the reason 
for the floppy disk drive 
connector at the back of the 
machine. You can plug an 
external drive into this to do 
system maintenance, backups 
(onto the streaming tape), or 
system builds. This port, as 
well as any of the communi- 
cations ports, can be disabled 
from the system setup menu. 

We evaluated the machine 
with both MS-DOS and SCO 
Xenix/386. The MS-DOS 
CPU benchmarks showed 
that this machine runs nearly 
75 percent faster than most 
16-MHz 386SXs and as fast 
as most 20-MHz 386 ma- 
chines. Even using the 32-bit 
benchmarks of Xenix, the 
new NCR 20-MHz 3865Х 
showed between 70 percent 
and 90 percent of the per- 
formance of a full 32-bit sys- 
tem with a20-MHz 386 proc- 
essor and zero-wait-state 
memory. Very impressive. 

—Ben Smith 
and Roger Adams 


user operation. The cache is 
installed automatically into 
all available extended or 
expanded memory when you 
load the program. A com- 


mand-line option lets you 
continued 
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limit the amount of memory 


used, but this is hardly 


needed since the cache is 
unloaded automatically when 


THE FACTS 


dBASE IV 1.1 
$795; developers’ 
edition, $1295 


Requirements: 

IBM PC or compatible 
with a hard disk drive, 
640K bytes of RAM 


(450K bytes available at 
the DOS prompt), and 
3.25 MB bytes of free 
disk space. 


Ashton-Tate 

20101 Hamilton Ave. 
Torrance, CA 90509 
(213) 329-8000 
Inquiry 997. 


the program is closed, free- 
ing the memory. The cache 
does speed things up. For 
example, sorting a database 
of 1419 10-field, 173-byte 
records on a single field took 
]4 seconds not using the 
cache and 7 seconds using it. 
Sorting a larger database, 
3230 records with the same 
specifications on a single 
field, took 29 seconds with- 
out the cache and 19 seconds 
with it. 

The performance-tuning 
options are BAK, TMP, and 
DBHEAP. Since they’re DOS 
environment variables, they 
must be set from DOS before 
loading dBASE. BAK and 
TMP specify paths to backup 
and temporary files. The 
DBHEAP allows the juggling 
of RAM allocation between 
dot prompts and overlay 
Swapping. You can optimize 


the execution of dBASE pro- 
grams by tweeking this 
memory allocation to fit the 
program you're using. 

Ashton-Tate has removed 
many of the version 1.0 
restrictions on recursive user- 
defined functions (UDFs) 
and all the ON commands. 
A new command, DBTRAP, 
was added to protect you from 
shooting yourself in the foot. 
When DBTRAP is on, the 
system takes steps such as 
saving parts of the existing 
environment, prohibiting 
certain recursions, and 
blocking UDFs from using 
certain commands (e.g., 
CLOSE, PACK, and MOD- 
IFY STRUCTURE). 

Be aware that dBASE IV 
isnt something you install 
and immediately begin using 
to write complex reports 
drawing on multiple data 


HP's New Calculator Is Virtually a Hand-Held PC 


ewlett-Packard's HP 
4] calculator has just 
reached the end of its 10-year 
life cycle and is being 
replaced by the HP 48SX. 
The original HP 41 was 
basically a calculator for 
scientists and engineers, and 
it included serial I/O, a full 
programming language, and 
memory expandability. 
The48SX is morethan just 
a calculator. The base model 
comes with 32K bytes of 
RAM and 256K bytes of 
ROM. It has an RS-232C 
serial port and two slots for 
RAM or ROM cards, letting 
you expand memory up to 
288K bytes or use add-on 
programs like equation li- 
braries for specific applica- 
tions. An optional HP Solve 
Equation Library card is 
available, which includes 
over 300 equations for en- 
gineering and scientific prob- 
lems ranging from columns 
and beams to fluid flow or 
magnetism. 
HP is offering an optional 
serial interface kit with 
software, which links the 
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calculator to either Mac- 
intosh or DOS systems. In 
fact, the kit lets you control 
the calculator from the host 
computer, allowing you to 
use the calculator as an 
equation-solving peripheral. 
The calculator also has a two- 
way infrared interface for use 
with HP's infrared printer or 


for exchanging programs or 
data with another 48SX. 

The 48SX fits in the palm 
of your hand and weighs only 
9 ounces. Unlike the 285, the 
48SX does not have the 
folding-notebook-style de- 
sign, which was unpopular 
with HP customers. 

In addition, the 8-row by 


tables. But if you've used 
earlier incarnations of 
dBASE, you should feel right 
at home, although you'll have 
to read the manual to take 
advantage of many of the 
functions and features. The 
familiar dot-command struc- 
ture is there for dBASE pro- 
grammers. For novices and 
casual users, there is the 
Command Center, a point- 
and-shoot facility for per- 
forming most functions. If 
you’re totally new to dBASE, 
for a program as large and 
complex as this, it’s quite 
easy to use. You'll face some- 
what of a learning curve, but 
it’s gentle and easily man- 
aged. And the choice of us- 
ing query by example or 
Structured Query Language 
to generate reports is a real 
plus. 

—George Bond 


THE FACTS 


HP 48SX 
$350 


Options: 

Serial interface kits (PC 
or Macintosh), $99.95; 
HP Solve Equation 
Library card, $99.95; 
32K-byte RAM card, 


$79.95; 128K-byte 
RAM card, $250; 
infrared printer, $135. 


Hewlett-Packard Co. 
1000 Northeast Circle 
Blvd. 

Corvallis, OR 97330 
(503) 757-2000 
Inquiry 998. 


22-column display is greatly 
improved over the display of 
the 28S. The new calculator 
uses a supertwist LCD 
design, allowing better 
contrast and readability. The 
HP 48SX has impressive 
graphics and calculus func- 
tions, finding roots, intersec- 

continued 


SOFTWARE DEVELOPMENT SISTERS 


Embedded systems designers have already used CrossCode C in over 577 different applications. 


How to choose a 68000 C compiler 


for your ROMable code development 


These twelve important CrossCode C features could 
make the difference between success and failure 


t's hard to know ahead of time what 

features you'll be needing in a 
68000 C compiler. But if you're using 
CrossCode C you won't need to think 
ahead, because CrossCode C is already 
equipped with these twelve important 
features for your ROMable code devel- 
opment: 


1. A 100% ROMable Compiler: 
CrossCode C splits its output into five 
memory sections for easy placement into 
ROM or RAM at link time. 


2. Integrated C and Assembler: You 
can write your code in any combination of 
C and assembly language. 


3. Readable Assembly Language 
Output: The compiler generates assem- 
bly language code with your C language 
source code embedded as comments, so 
you can see each statement's compiled 
output. 


4. Optimized Code: CrossCode C uses 
minimum required precision when eval- 
uating expressions. It also "folds" con- 
stants at compilation time, converts 
multiplications to shifts when possible, 
and eliminates superfluous branches. 


5. Custom Optimization: You can op- 
timize compiler output for your applica- 
tion because you control the sizes of C 
types, including pointers, floats, and all 
integral types. 


6. Register Optimization: Ten regis- 
ters are reserved for your register vari- 
ables, and there's an option to automati- 
cally declare all stack variables as 
register, so you can instantly optimize 
programs that were written without 
registers in mind. 


7. C Library Source: An extensive C 
library containing over 70 C functions is 
provided in source form. 


8. NoLimitations: No matter how large 
your program is, CrossCode C will com- 
pile it. There are no limits on the number 
of symbols in your program, the size of 
your input file, or the size of a C function. 


9, 68030 Support: If you're using the 
68030, CrossCode C will use its extra 
instructions and addressing modes. 


10. Floating Point Support: If you're 
using the 68881, the compiler performs 
floating point operations through the 
coprocessor, and floating point register 
variables are stored in 68881 registers. 


11. Position Independence: Both posi- 
tion independent code and data can be 
generated if needed. 


12. ANSI Standards: CrossCode C 
tracks the ANSI C standard, so your code 


will always be standard, too. 


There's More 

CrossCode C comes with an assembler, 
a linker, and a tool to help you prepare 
your object code for transmission to 
PROM programmers and emulators. And 
there's another special tool that gives you 
symbolic debugging support by helping 
you to prepare symbol tables for virtually 
all types of emulators. 


CrossCode C is available under MS- 
DOS for just $1995, and it runs on all IBM 
PCs and compatibles (640K memory and 
hard disk are required). Also available 
under UNIX, XENIX, and VMS. 


CALL TODAY for more information: 


1-800-448-7733 


(ask for extension 2001) 
Outside the United States, please dial 


PHONE: 1-708-971-8170 
FAX: 1-708-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
DEPARTMENT 21 


4248 BELLE AIRE LANE 
DOWNERS GROVE, ILLINOIS 60515 USA 


CrossCode™ is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 


tions, derivatives, slopes, and 
so on. 

The 48SX has several new 
features that engineers and 
scientists will find very 
useful. Unlike previous 
scientific calculators from 
Hewlett-Packard, the 485X 
lets you actually enter an 
equation the way you would 
with paper and pencil. Previ- 
ously, you could only store 


SHORT TAKES 
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variable values in the calcu- 
lator and then execute the 
equation by translating it into 
keystrokes. With the 48SX, 
you can type in the actual 
equation, supply the variable 
values, and hit the Solve key. 

Another feature that I 
found impressive is the auto- 
matic-unit management ca- 
pability of the 48SX. The 
calculator can automatically 


convert units into the resul- 
tant units that you specify. For 
example, you can enter me- 
ters and seconds and tell the 
48SX to solve the equation 
in miles per hour. Or you 
could enter newtons, meters, 
and hours, and have the cal- 
culator solve the equation in 
watts. 

The 48SX calculator also 
comes with a new high-level 


A Mac Monitor That’s Sure to Turn a Few Heads 


ivot is a Macintosh full- 
page monitor that offers 
both portrait (vertical) and 
landscape (horizontal) orien- 
tations. What’s unique about 
it is that you can twist the 


THE FACTS 


Pivot 
$1690 


Requirements: 
Mac SE/30 or Mac II 
family. 


120 BYTE * MAY 1990 


l 


Pivot display a full 90 de- 
grees, going from full-page 
portrait to a full-page land- 
scape mode, and the image on 
your screen will rotate as 
well. 


Radius, Inc. 

1710 Fortune Dr. 
San Jose, CA 95131 
(408) 434-1010 
Inquiry 999, 


If you need a full-page 
display but also need both 
width and length for differ- 
ent applications, Pivot might 
be just the ticket. 

Pivot works with all exist- 
ing Mac software, Radius 
claims. Its 15-inch diagonal 
screen size offers a portrait 
resolution of 640 by 864 
pixels and a landscape reso- 
lution of 864 by 640 pixels. 
I found the display clear, 
crisp, and impressive, as I 
would expect from a full- 
page monitor. The Pivot 
weighs slightly more than 
Radius's standard full-page 
display, but its dimensions 
are almost identical. 

Pivot displays two or four 
shades of gray and is up- 
gradable to 16 shades. It 
Works with either a Mac SE/ 
30 or any member of the Mac 
II family. Pivot works as a 
standard full-page display 
(portrait only) with either a 
Mac Plus or SE. 

Designing Pivot's unique 
rotating display created many 
headaches for Radius's engi- 
neering staff. First, they had 
to develop a high-speed pixel 
rotation engine for the inter- 
face card. This they did, cre- 
ating one that rotates pixels 
90 degrees at a rate of over 
51 MEz. 

Indeed, I found Pivot very 
fast in redrawing a Microsoft 
Excel spreadsheet. For ex- 
ample, when I tilted the dis- 
play from portrait to land- 
scape, the screen would go 
blank for about a second and 
then the spreadsheet would 
reappear, including the cells 


programming language. It is 
not compatible with the 
language used in the HP 41, 
but an emulator is provided 
so that HP 41 programs will 
run on the 48SX. 

Overall, I found the Hew- 
lett-Packard 48SX to be an 
impressive calculator for se- 
rious engineering and science 
applications. 

—Nick Baran 


that had been left out of the 
portrait display. The speed of 
the display redraw was the 
same—regardless of whether 
I was going from portrait to 
landscape, or vice versa. Also, 
I found the display easy to 
rotate with just a finger. 

Pivot includes a “‘position- 
sensing device" that sends an 
interrupt to the computer 
whenever you change the dis- 
play’s position. The monitor's 
system software then repro- 
grams the bit-map orienta- 
tion, reorganizing the Mac 
Desktop to match either por- 
trait or landscape mode. Also 
interesting is that Pivot scans 
in the same direction in both 
modes: from left to right, top 
to bottom in portrait; and 
from left to right, bottom to 
top in landscape. 

Pivot’s internal circuitry is 
positioned to allow proper 
cooling in either landscape or 
portrait mode. Similarly, the 
monitor’s magnetic shield is 
designed to work in either. 

The Pivot’s list price is 
$1690 (which includes the 
Mac SE/30 or NuBus inter- 
face board), making it actu- 
ally only $200 more than Ra- 
dius’s standard full-page dis- 
play monitor. Sure, full-page 
displays aren’t cheap, but it’s 
nice to see Radius offering 
the unique Pivot at a competi- 
tive price. And while not 
every full-page monitor user 
needs the extra functionality 
of landscape mode, those 
who do might swivel their 
heads to take a closer look at 
Pivot. m 

—Jeffrey Bertolucci 


Because our key-interrogation routines are 
encrypted, and our hardware is custom-wired to distin- 
guish each of our clients’ keys, our clients have the highest 
degree of security available. 
Unlike other manufacturers, our routines assume responsibility 
for all hardware, software and timing issues. 
And what this means is that your engineering 
time and money won't be wasted reinventing 
protection schemes. 

We offer two high security products for copy 
control: the KEY™ and the MEMORY KEY.™ 

Our protection devices can also be used for 
serialization techniques, software leasing, 
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In EUROPE: 

Microphar, 42, Ave. Sainte Foy 92200, Neuilly Sur-Seine FRANCE 
Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91 

Call to obtain distributor addresses in: 

BELGIUM, IRELAND, ITALY, NETHERLANDS, PORTUGAL, 
SPAIN, SWITZERLAND, U.K. & W. GERMANY. 


Encrypted routines 
provide the highest 
degree of security 


No 
batteries 
to fail or 
replace 


Can be dynamically 
reprogrammed at the 
user site via diskette 
or modem. 
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modular software management, creative revenue 

collection, demo control and a path for future upgrades. 
The information stored in the MEMORY KEY can be con- 

veniently reprogrammed by your application software or at 

the end user's site via software disk or modem. 

All our products attach conveniently to 


Custom hardware | the printer port, are transparent and allow 
each developer for unlimited back up copies. 
» For serious software protection, call now. 
No pro- And start protecting your profits. 
,gramming Hands down, we're better. 
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Over 55 languages 
supported in DOS, 
BEES BNA 1-800-843-0413 se Habis Español 
In the U.S., the AMERICAS & the PACIFIC: 
ProTech, 9600-} Southern Pines Blvd. Charlotte, NC 28217 
Tel: 704-523-9500 Fax: 704-523-7651 

Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET 

FOR A DEMONSTRATION PACKAGE OR ADDITIONAL 
INFORMATION, PLEASE WRITE OR CALL. 


Macintosh is a registered trademark of Apple Computer, Inc. 
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Commodore Sets Course 
for Multimedia 


B Bob Ryan 


magine the ideal multimedia plat- 

form. It would have impressive 

graphics and sound, be easy to use, 

and work transparently with so- 
phisticated video equipment. Throw in a 
low-overhead multitasking operating 
system, and you'd have all the pieces you 
need to run sophisticated multimedia ap- 
plications. You'd also have an Amiga 
from Commodore. 

Realizing this, Commodore has fi- 
nally defined a focus for the Amiga line 
and staked its claim to the emerging 
multimedia market. The centerpiece of 
the company's strategy is a new, 68030- 
based computer, the Amiga 3000. 

The Amiga 3000 (see photo 1) has 
many impressive features, the best of 
which may be its price. With the 16-MHz 
model selling for $3495 and the 25-MHz 
version fetching a mere $3995, the new 
system costs nearly $3000 less than a 
comparably equipped Mac Псі. This ag- 
gressive pricing, combined with the new 
look and capabilities of the machine, 
makes the Amiga 3000 a formidable en- 
try into the multimedia marketplace. 


Bits and Pieces 
The Amiga 3000's two models are the 
3000/16, a 68030/68881-based machine 


The Amiga 3000 boasts 
enhanced custom chips, 

a fast 32-bit processor, 
and a stunning new look to 
its Workbench interface 
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running at 16 MHz, and the 3000/25, a 
68030/68882 machine that runs at 25 
MHz. Except for clocks and coproces- 
sors, the models are identical. 

The Amiga 3000 is the first Amiga 
with a native 32-bit architecture. With 
the exception of the graphics system, 
which uses a 16-bit bus and a National 
Television System Committee (NTSC)- 
compatible 7.14-MHz clock, all the in- 
ternal pathways in the Amiga 3000 are 
32 bits wide and use the processor's 
clock. Commodore has also managed to 
make the external I/O bus capable of 32- 
bit transfers without losing compatibility 
with 16-bit peripheral cards. The I/O 
bus—called Zorro 3—multiplexes the ad- 
dress and data lines for I/O cards capable 
of 32-bit transfers, while treating 16-bit 
Zorro 2 cards normally. 


Goodbye, Flicker 
The heart of the Amiga 3000 is an en- 
hanced version of the custom chip set that 
defines the Amiga line. The enhanced 
Denise chip can output up to 1280 hori- 
zontal pixels in four colors, and it sports 
a new 640- by 480-pixel-resolution pro- 
ductivity mode. (Unlike other high-reso- 
lution modes on the Amiga, the produc- 
tivity mode is not interlaced, and it is 
limited to four colors.) Being program- 
mable, Denise lets you mix different 
horizontal and vertical resolutions and 
provides the overscanning necessary for 
video applications. The new Agnus chip 
doubles the amount of accessible chip 
RAM to 2 megabytes. (In Amiga par- 
lance, chip RAM is memory accessible 
by both the CPU and the custom chips. It 
is used primarily to hold graphics and 
sound data that gets massaged by the cus- 
tom chips. Memory available to the CPU 
exclusively—and used primarily to hold 
executable code and nondisplay data—is 
called fast RAM.) The only chip not up- 
graded is Paula, which provides the 
Amiga's four-voice sound. 

New to the graphics system is a de- 
interlacing/scan doubling capability, 


which takes interlaced high-resolution 
screens and outputs them without flicker 
to a31.5-kHz VGA monitor. It also elim- 
inates the black scan lines between rows 
of pixels on both low- and high-resolu- 
tion displays. As a result, the Amiga 
3000 produces a rock-steady high-reso- 
lution display. Unlike earlier Amigas, 
which by default ran the Workbench in- 
terface in medium resolution (640 by 200 
pixels), the Amiga 3000 can effectively 
use high resolution (640 by 400 pixels) 
without additional hardware. 

Although the new capabilities of the 
graphics system are significant, they 
don't address the larger question of how 
to upgrade Amiga graphics to 8- and 24- 
bit color while maintaining compatibility 
with current graphics software. (The 
tight coupling of the graphics system and 
the Amiga CPU, which gives the ma- 
chine its superior graphics performance, 
ironically also makes it more difficult to 
upgrade the graphics capabilities.) Pal- 
ette limitations on the Amiga 3000 are 
the same as for earlier Amigas: 32 colors 
in low resolution and 16 in high resolu- 
tion, of a possible 4096. Techniques such 
as extra half-bright, dynamic high-reso- 
lution, and hold-and-modify let you in- 
crease the number of colors on screen (up 
to 4096 in the case of HAM), but they 
either force you to swap palettes on the 
fly—a serious drain on system band- 
width—or don't let you define each pixel 
independently. (The latter drawback is 
actually an advantage when you use 
HAM mode for video work; because it 
can take up to three pixels to change from 
one color to another, HAM mode is natu- 
rally antialiasing.) 

Despite these alternative graphics 
modes, the lack of native 8- and 24-bit 
color on the Amiga is a concern. Such ca- 
pabilities will be necessary for next-gen- 
eration video and multimedia applica- 
tions and are already available for many 
of the Macintosh, MS-DOS, and Unix 
machines. The Amiga must provide for 

cantinued 
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Photo 1: The Amiga 3000 
features 2 MB of memory, 
an 880K-byte floppy disk 
drive, and a 50-MB SCSI 
hard disk drive. 
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8- and 24-bit color to remain competi- 
tive. Amiga Product Manager Keith Ma- 
savage wouldn’t comment on Commo- 
dore’s plans in this area other than to say 
that “both short-term and long-term 
solutions are in the works.” 


Motherboard Tour 

The Amiga 3000 motherboard reflects a 
high degree of integration (see photo 2). 
In addition to the enhanced Agnus and 
Denise chips, the motherboard contains 
eight other proprietary chips fabricated 
by Commodore. These include a bus: 
controller, a RAM controller, and a 
DMA controller. The DMA controller 
works in conjunction with a SCSI con- 
troller chip to provide 32-bit DMA for 


DMA 


controller 
Paula 


Denise 


Deinterlacing/ 
scan-doubling 


1-MB chip 
RAM sockets 


coprocessor 


1-MB chip 


RAM Agnus 


Expansion 


Backplane | Peripheral 
connectors | controllers 


SCSI I/O devices such as hard disk 
drives. The Amiga 3000 uses 512K bytes 
of ROM to hold the multitasking execu- 
tive, system libraries, and disk operating 
system. Commodore also plans to up- 
grade the Amiga 500’s and the Amiga 
2000’s ROMs to 512K bytes. 

The RAM controller—dubbed Ram- 
sey— manages access to fast RAM on the 
motherboard. The Amiga 3000 comes 
with 2 MB of RAM—1 MB of chip RAM 
and 1 MB of fast RAM. It also comes 
with sockets that can hold up to 4 MB of 
fast RAM using 4 by 256K-bit paged or 
static-column zig-zag in-line packages, 
or 16 MB using 4 by 1-megabit ZIPs. 

The Amiga 3000 doesn’t use a large 
external cache to speed memory access 


512K-byte 
ROM 


SCSI 
controller 


1-MB fast 
RAM 


Bus 


arbitration 4: to 16-MB fast 


RAM sockets 


bus controller 


Photo 2: The Amiga 3000/25 motherboard integrates many functions into discrete 
chips. The expansion backplane connects to the two 100-pin sockets at left-center. 
Expansion boards thus lay parallel to the motherboard. Note the 200-pin CPU slot 
at right-front. (Food for thought: The 68040 comes in a 179-pin package.) 
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by the 68030. It does, however, handle 
both burst-mode and page-mode access 
to fast RAM. A standard memory access 
to fast RAM involves two wait states, 
while burst mode can result effectively 
in zero-wait-state performance. Under 
ideal circumstances, the page mode can 
reach transfer rates of over 33 MB per 
second. The Ramsey chip determines 
which mode is appropriate for any partic- 
ular memory access. 

The megabyte of chip RAM in the sys- 
tem comes in the familiar DIP packag- 
ing, and the motherboard contains sock- 
ets for another megabyte. The megabyte 
of fast RAM on the motherboard also 
comes in socketed DIP chips. When you 
upgrade your fast RAM using ZIP packs, 
you move the original fast RAM to the 
empty chip RAM sockets to give you the 
maximum 2 MB of chip RAM. 

The Amiga 3000 comes with a stan- 
dard Amiga 3!^-inch 880K-byte floppy 
disk drive and an internal 32-inch 50- 
MB 17-ms SCSI hard disk drive. It also 
lets you mount internally another 3%#- 
inch disk drive—floppy or hard. 


Expanding Your System 
The expansion backplane on the Amiga 
3000 attaches to two sockets on the 
motherboard. The backplane lets expan- 
sion hardware automatically configure 
itself during start-up and supplies DMA 
access to the motherboard. The back- 
plane supplies four Zorro 3 expansion 
slots. In addition, the backplane has two 
AT-compatible slots in line with two of 
the Zorro slots, and a video slot in line 
with a third. You use the AT slots in con- 
junction with the BridgeBoard cards 
from Commodore, which provide the 
Amiga with XT and AT compatibility. 
The video slot gives expansion cards di- 
rect access to the Amiga video-output 
signals. It is useful for devices such as 
video-effects generators and genlocks. 
The Amiga 3000 also supplies several 
standard I/O ports. The keyboard and 
two mouse ports are located on the right 
side of the machine. On the back are a 
parallel port, a serial port, a floppy disk 
drive port, a SCSI port, two audio ports, 
a 15.75-kHz RGB video port, and a 
31.5-kHz VGA video port. The RGB 
port is identical to those on earlier Ami- 
gas, ensuring compatibility with earlier 
monitors and other video equipment. Its 
signal doesn't run through the deinter- 
lace/scan doubling hardware. The VGA 
port, which is connected to the new dis- 
play hardware, drives any standard VGA 
monitor. You can disable this hardware— 
or adjust its output—using two controls 
continued 


The Dynamic Duo. The 4860 is an industry-first Mother- 


Board that packs the power of the Intel 80486 CPU with the 


Intel 80860 RISC processor (i486 + i860 = 4860). With it, 
you can build mainframe power into PC’s for 
applications including CAD, LAN and desktop 
publishing. Equally impressive, our 4860 pumps 
up performance in your UNIX workstations. 
APC Revolution. In the PC environment, 

the 4860 is a 486-based MotherBoard which 
runs over 2 times faster than 386 computers. 
It's fully compatible with DOS, IBM's 08/2, 
Novell Netware and UNIX. What's more, 
Hauppauge's 4860 supports up to 64 MBytes 
of memory without a RAM expansion board! 


RISC-Y Business. Thanks to the 4860's 
symmetrical architecture, both the i486 and 
the i860 processors can access the full range of memory, I/O 
system, and the 64-bit expansion bus. The result? Unprece- 
dented dual processor performance. 


You'll find that the i860 processor is ideal in graphics appli- 
cations, performing up to 25 million floating-point operations 
per second. That's more than 10 times faster than the i486 
processor alone! There's even an optional 64-bit frame 


buffer card for ultra high-performance workstation graphics. 
For UNIX Workstations, Too. The 4860 board makes 

a great foundation for high-performance RISC workstations 
that run advanced UNIX applications. Many 
workstation vendors are choosing the i860 
processor as a standardized vehicle for CAD and 
simulation systems, and the 4860 is perfectly 
compatible with these applications. 


Technical Features: = 4 Megabytes of high 
speed RAM expandable to 64 MBytes shared 
between i486 and i860 processors = Socket for 
optional 128K static RAM cache module for 

the i486 = Full size PC/AT form factor = Eight 
EISA I/O slots» 64-bit expansion slot» 1 parallel, 
2 serial ports. 


The 4860 MotherBoard. Built with the world’s 
highest performing microprocessors. So you can build the 
world’s highest performing PC’s and workstations. 


Hauppauge Computer Works, Inc. 

175 Commerce Drive, T-——— 
Hauppauge, New York 11788 гача. 
Toll Free: 1-800-443-6284 муын анай 
Іп NewYork: 516-434-1600 — 499 — 
In Europe: (49) 2161-17063 


Trademarks: IBM AT and 05/2: IBM. Intel 386, i486 and i860: Intel Corp. DOS and XENIX: Microsoft Corp, 4860 MotherBoard: Hauppauge Computer Works, Inc. 
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Photo 3: The Amiga OS 2.0 
sports an all-new Workbench 
interface. Built on new 
versions of the Amiga shared 
libraries, Workbench 2.0 
provides easy access to 
multiple programs. A 
hardware blitter enhances its 
operation by providing the 
system with a rapid way to 
move rectangular blocks of 
memory, such as those that 
define a window. 


on the back of the machine. 

The most significant expansion con- 
nector in the Amiga 3000 is a 200-pin 
CPU slot. Although it's incompatible 
with the 86-pin CPU slot on the Amiga 
2000, it serves the same function. It per- 
mits you to upgrade the 3000 with a next- 
generation processor—in this case, the 
68040 and its descendants. You could 
also use it to hold a large external mem- 
ory cache for the on-board 68030. 


Cleaning Up Workbench 

In the past, many people dismissed the 
Amiga as an unprofessional machine be- 
cause of the look of its Workbench inter- 
face. When all you saw was a four-color, 
640- by 200-pixel screen with visible 
scan lines between each row of pixels, it 
was easy to forget the sophisticated hard- 
ware and software that lay beneath it. 

The Amiga 3000 uses version 2.0 of 
the Amiga operating system. With this 
version, Commodore has reworked both 
the look and the functionality of the 
Workbench interface by upgrading or re- 
. writing most of the underlying system 
software. The result is a new interface 
(see photo 3) that can hold its own against 
any GUI on the market. It provides con- 
sistent and easy access to the multitask- 
ing ability of the Amiga. 

Among the improvements in Work- 
bench are enhanced Preferences tools for 
setting your system configuration, new 
Workbench menus, alternate window 
views, Adobe fonts, bit-map font scaling, 


COMPANY INFORMATION 


Commodore Business Machines, 
Inc. 


1600 Wilson Dr. 

West Chester, PA 19380 
(215) 431-9100 
Inquiry 1080. 
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horizontal and vertical scrolling of the 
Workbench screen, a new front-to-back 
gadget, a new window-selection proce- 
dure, the ability to view files that lack 
info files, the ability to execute Amiga- 
DOS commands without using the Ami- 
gaDOS shell, the ability to start an appli- 
cation by "dropping" a data file into it, 
and many new and improved utilities. In 
addition, Commodore has integrated 
ARexx into the operating system. ARexx 
is a macro language that lets you share 
data between two or more Amiga pro- 
grams equipped with ARexx message 
ports. (Such ports have lately become de 
rigueur on Àmiga applications.) ARexx 
allows you to create “meta-applications” 
using stand-alone Amiga programs. 

Amiga OS 2.0 also has a lot of new 
goodies for programmers. First, Com- 
modore is at last including standard file 
and font requesters with the Amiga. In 
addition, it is supplying a gadget toolkit. 
This lets you integrate custom gadgets 
into the Intuition windowing system. It 
also provides an object-oriented inter- 
face to gadget programming. Finally, 
2.0 provides a “hotlink” service that no- 
tifies your program about events of inter- 
est to it. This is particularly useful when 
you change a Preference setting that your 
program must be aware of. 

Commodore designed 2.0 to be com- 
patible with software written for earlier 
versions of the operating system. Accord- 
ing to Commodore, programs that abide 
by the rules will run under 2.0. How- 
ever, Commodore knows that everyone 
didn't follow all the rules, and the com- 
pany is working with developers to fix 
software that may break under 2.0. 

Currently, the Amiga has a good-size 
software base, although it is skewed to- 
ward graphics and video applications, as 
opposed to mainstream business pro- 
grams. Because the Amiga 500 and 2000 
can be upgraded with the enhanced chip 


set and run OS 2.0, programs written for 
the 3000 will also run on most of the 
Amiga installed base of nearly 1.5 mil- 
lion machines. 


A New Beginning? 

The Amiga 3000 is an impressive ma- 
chine, and Commodore is supplying it 
with strong support. In addition to the 
3000, Commodore is preparing well over 
a dozen new hardware and software 
products designed to position the ma- 
chine in a few key markets. The first of 
these is business, where Commodore 
hopes the Amiga's multimedia capabili- 
ties will provide the kind of entree that 
desktop publishing gave to the Macin- 
tosh. Central to the company's business 
push is AmigaVision, an icon-based au- 
thoring system that lets anyone create in- 
teractive multimedia applications. 

Also, Commodore is finally acknowl- 
edging the importance of networking by 
providing software and hardware solu- 
tions, either directly or through third 
parties. For the short term, this means 
Ethernet and third-party X Window Sys- 
tem server software (X/11 from Gfx- 
Base). By in the middle of this year, it 
will mean TCP/IP-NFS and NetWare cli- 
ent software. Beyond that, Commodore 
has plans to support ARCnet and Flash- 
Talk hardware and assorted network op- 
erating systems. The company also 
hopes that, by increasing its penetration 
into businesses through networking and 
multimedia, it will attract more main- 
stream developers to the system. 

Commodore is also actively pursuing 
the higher-education and government 
markets, in large part by providing Unix 
in addition to the new networking prod- 
ucts. It is actively porting Unix System 
V.4 to the Amiga. Even with the addi- 
tional cost of the operating system, the 
Amiga 3000 will make an inexpensive, 
yet powerful, Unix workstation. Fi- 
nally, Commodore hopes to maintain a 
large share of the home/personal produc- 
tivity market, primarily through sales of 
the Amiga 500 and low-end versions of 
the Amiga 2000. 

With a primary focus in multimedia 
and secondary pushes in education, gov- 
ernment, and productivity, Commodore 
has at last outlined a strategy that takes 
advantage of the A miga's strengths. 
With the Amiga 3000, it has produced 
the most capable multimedia platform 
you can get in a single box. If the ma- 
chine were the only criterion, I'd already 
call Commodore's strategy a success. 8 


Bob Ryan is a BYTE technical editor. You 
can reach him on BIX as "b.ryan. " 
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Introducing the new HP LaserJet III printer with 
Resolution Enhancement technology. 


The rules have changed. Now the 
name of the game is Resolution 
Enhancement technology. You'll call 
it the best thing to happen to laser 
printing since the very first HP 
LaserJet printer. It gives you clearer 
resolution. Curves that really curve. 
And edges that are never jagged. 


Instead of a “one-size-fits-all” dot, 
HP's built-in intelligence varies dot 
sizes. So they can fill areas where 
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they could never go before. For 
clearer, more professional-looking 
documents. 


Resolution. 
Enhancement 
technology shrinks dots 
to fit in curves and diagonals 
where they've never gone before. 


whole new ball game. 


But theres more than better print 
quality. 14 bit-mapped fonts and 8 
internal scalable typefaces provide 
thousands of options. And enhance- 


ments to our PCLS printer language, 


including our HP-GL/2 graphics 
language, let you print portrait 
and landscape on the same page. 
Reverse and angled type. Spirals. 
Even shaded text. You can also plug 
in Adobe PostScript? software. 


For all its new features, the $2,395* 
list price of the HP LaserJet III is a 
good deal less than the HP LaserJet 


ea 
em 
== 
Сиз 
eu 
== 
= 
= 
Bim 


Series II printer it replaces. With 
the same hardware compatibility, 
wide range of applications, 8 ppm 
print speed, and software compati- 
bility, including WordPerfect 5.1 
and WordStar? 60. And the same 


Circle 109 on Reader Service Card 


reliability as the rest of the HP 
printer family. 


So call 1-800-752-0900, Ext. 1007. Ask 
for our booklet on Resolution Enhance- 
ment technology and where to find 
your nearest authorized HP dealer. 
We'll put you in a whole new league. 


There is a better way. 


HEWLETT 
PACKARD 


0 


*Suggested U.S. list price. WordStar is a U.S. registered trademark of WordStar International Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Inc. 
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Two new 33-MHz 486 PCs 
set speed records, but 


that's not the whole story 


f speed was all ALR's and AST Re- 
search’s 33-MHz i486-based PCs 
had to offer, I wouldn’t be writing 


this article. They are fast—real 
fast. But both machines represent 


changes in marketing and design that Р 

soul affect ай Intel-based PCs ee ettin oster 
You can buy the ALR (Advanced 

Logic Research) PowerVEISA 486/33, 

nicely configured, for a price compara- 
ble to or less than that of some 386 sys- 
tems—you even get the fast Extended In- 
dustry Standard Architecture (EISA) 
bus. AST hasn’t set a price for its Pre- 
mium 486/33 yet, but its estimated list 
price is under $10,000. If that’s too high, 
you can buy either box in 386 form and, 
with a quick board swap, later upgrade it 
to a full-blown 33-MHz 486 system. 
Clearly, the pricing of these and other 
486 systems will force 386 system prices 
downward, and the systems’ designs in- 
dicate that the ability to upgrade an exist- 
ing PC is becoming an important factor 
to many customers. 


Ш Michael Nadeau 


First, the Hardware 
From the outside, both the ALR Power- 
VEISA 486/33 and the AST Premium 
486/33 look just like other high-end of- 
ferings from those companies (see photo 
1). The PowerVEISA is a tower design 
that uses the EISA 32-bit bus. The Pre- 
mium comes in desktop form with Indus- 
try Standard Architecture 16-bit slots. 
EISA tower and desktop configurations 
are available, but AST would not give a 
price for either. To upgrade the Premium 
from ISA to EISA requires a mother- 
board swap ($1250 for the 486/25 ver- 
sion). The ALR and AST systems should 
be available by the time you read this. 
The PowerVEISA (for versatile ex- 
pandable integrated scalable architec- 
ture) offers 33-MHz 386 and 25- and 33- . 1 11. 
MHz i486 CPU options. Prices range photo 1: The AST Premium 486/33 (left) 
from $5795 to $8495 for the base Model ;; a desktop design with an ISA bus, while the 
80 configuration (with 5 megabytes of ALR PowerVEISA 486/33 sports a tower design with an EISA bus. AST offers 
RAM; 64K bytes of RAM cache; a 1.2- EISA versions in both desktop and tower form. 


continued 
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FIRST IMPRESSIONS 
THE FAST KEEP GETTING FASTER 


MB floppy disk drive; an 80-MB hard 
disk drive and integrated device electron- 
ics [IDE] controller; five drive bays; 
serial, parallel, and mouse ports; and a 
200-watt power supply). The 25- and 33- 
MHz i486 upgrade modules cost $1995 
and $3195, respectively; the company 
will buy back the 25-MHz i486 module 
for $1200 when you upgrade to the 33- 
MHz version. 

The CPU module :s about half the size 
of AST's (see photo 2). It is home to the 
CPU, the FPU socket, and associated 
components. The cache memory card 
uses ALR's FlexCache architecture, 
which consists of 64K bytes of 25-nano- 
second static RAM (SRAM). 

Nine expansion slots are available, in- 
cluding one 8-bit and two 16-bit ISA 
slots, three 32-bit EISA slots, and three 
proprietary slots that hold the CPU, ex- 
pansion memory, and RAM cache cards. 

The motherboard holds up to 17 MB of 
80-ns 1-MB or 4-MB single-in-line- 
memory-module RAM (the 32-bit mem- 
ory card can hold another 32 MB of 
RAM). It is also home to the integrated 
serial, parallel, mouse, and disk I/O 
functions. The unit we received from 
ALR was a standard Model 80 with an 
ALR VGA monitor and graphics card. 


Next! 
The Premium has five 16-bit ISA slots, 
one 8-bit ISA slot, and three proprietary 


ou 
won t notice a 
difference in 
performance unless 
your applications are 
the most 
power-hungry. 


CUPID (Completely Universal Proces- 
sor and I/O Design) slots, which also 
make use of three of the 16-bit slots. The 
CUPID slots hold the CPU card (called 
the Fastboard) and 32-bit memory (16 
MB for each slot). CPU options range 
from a 16-MHz 386SX to the 33-MHz 
i486. AST expects the standard config- 
uration for the Premium to be at least 4 
MB of RAM, a 5/4 -іпсћ 1.2-MB floppy 
disk drive, MS-DOS 3.3, an embedded 
hard disk drive controller, one parallel 
and two serial ports, and five drive bays. 
The system we received from AST 
contained 8 MB of RAM, an 80-MB 
hard disk drive and a Western Digital 
hard disk drive controller, and an AST 


VGA monitor and graphics card. 

AST used a different upgrade ap- 
proach from ALR; the Fastboard holds 
all hardware dependent on the speed of 
the CPU, up to 4 MB of 80-ns SRAM, 
and a slot for an Intel or Weitek 4167 
math coprocessor. The system board, 
identical for all CUPID models, contains 
the AST BIOS, expansion slots, applica- 
tion-specific ICs, and I/O components. 

Prices for the upgrade boards were not 
available at press time, but they will de- 
pend on what machine you are upgrad- 
ing. For instance, you will pay more for 
the Fastboard 486/33 for a 386SX system 
than for a 25-MHz 486 system, even 
though the boards are the same. AST’s 
literature says that you must return your 
old CPU board, for no rebate, when up- 
grading, but an AST spokesperson said 
that trading your old board was up to the 
customer. , 

Both systems looked like the proto- 
types they are; wire jumpers populated 
both the upgrade modules and system 
boards. Both ran flawlessly, though, 
which is more than I can say for the first 
25-MHz 486 systems BYTE encoun- 
tered. Intel’s experience with that chip 
has obviously given it a running start 
with the 33-MHz version. 


Performance Plus 
On our CPU and FPU benchmark tests, 
both machines blew away everything else 


Photo 2: ALR’s CPU upgrade module is much smaller than the AST Fastboard card, and it uses only the separate proprietary 
slot on the ALR motherboard. AST’s card uses one of the standard 16-bit slots, as well as a proprietary 32-bit slot. Both designs 
make for simple upgrades. 
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FIRST IMPRESSIONS 
THE FAST KEEP GETTING FASTER 


BYTE BENCHMARK INDEXES 


ALR's FlexCache architecture seems to be the difference in the CPU index 
scores. Nonetheless, both machines are screamers, especially on the FPU side. 
Both machines are prototypes, and these numbers should be considered 
preliminary. 


CPU 


ALR PowerVEISA 486/33 9.69 
AST Premium 486/33 8.21 
Cheetah Gold 33 (25-MHz i486) 6.52 
Compaq Deskpro 386/33 6.09 


FPU Disk 1/0 Video 


37.03 3.48 4.02 
37.10 5 3.40 
21.49 9.49 5.57 
15.50 2.90 4.53 


"Did not complete one test in our disk /О benchmarks, for reasons we could not determine. 


Indexes show relative performance; for all indexes, an 8-MHz IBM PC AT = 1. For a full description of all the bench- 
marks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE. 


BYTE has seen. The ALR PowerVEISA 
486/33 easily bested the AST Premium 
486/33 on the CPU index: 9.69 versus 
8.21 (see the table). I attribute the wide 
gap in the CPU ratings to ALR's external 
64K-byte read- and write-back cache. 
The most significant differences were in 
the string move tests, which benefit from 
a good cache. The Premium 486/33 de- 
pends on the 8K-byte cache built into the 
1486. 

Both machines blasted previous FPU 
marks by about 10 index points: 37.03 
for the PowerVEISA 486/33 and 37.10 
for the Premium 486/33. This should 
make a strong argument for 33-MHz 
1486s in math-intensive applications, 
such as CAD or serious financial work. 

The PowerVEISA 486/33 appears to 
have the edge in price and performance. 
Both machines are prototypes, however, 
and prices and benchmark numbers can 
change. All prices given here are retail 
list; dealers will usually offer significant 
discounts. 


For the Power-Hungry Only? 
In truth, you won't notice a difference in 
performance between these machines, or 
even between these machines and fast 
386 systems, unless your applications are 
among the most power-hungry. But even 
everyday applications are demanding 
more and more processing power. 
Graphical user interfaces require a 
great deal of computing overhead and en- 
courage software developers to add so- 
phisticated features. A word processor 
today is passé unless it can generate 
graphics, perform desktop publishing 
functions, and seamlessly work with a 
variety of output devices and other soft- 
ware. Throw a network, voice mail, and 
image processing into the picture—all 
running under a GUI—and it’s easy to 


COMPANY INFORMATION 


Advanced Logic Research, Inc. 
9401 Jeronimo 

Irvine, CA 92718 

(714) 581-6770 


Inquiry 872. 


AST Research, Inc. 
16215 Alton Pkwy. 
Irvine, CA 92718 
(714) 727-4141 
Inquiry 873. 


see a future where even the low person on 
the PC totem pole is going to require 
much more computing muscle than is 
common today. 

The handwriting is on the wall, but 
lesser systems still do the job and will 
continue to do so for the immediate fu- 
ture. In many cases, it’s easier to justify 
purchasing a 386 system that can make 
use of a more powerful CPU than a ma- 
chine that’s stuck with one configura- 
tion. When the applications begin to 
burst out at the seams of the hardware, 
the upgrade will be relatively painless in 
terms of both cash spent and time lost 
due to setting up. 

These systems are inexpensive only in 
the sense that you get a lot of processing 
power for the money. Neither the ALR 
PowerVEISA 486/33 nor the AST Pre- 
mium 486/33 will be sales leaders, but 
they provide the power for those who 
need it now and, in lower-end configura- 
tions, a convenient way for others to up- 
grade as their circumstances and needs 
dictate. 8 


Michael Nadeau is BYTE's managing 
editor for reviews. You can reach him on 
BIX as "miken. " 
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Rack & Desk 
PC/AT Chassis 


Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi- 
tive with imports. Why settle for less? 
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Rack & Desk Models 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes 


Doesn't Look Like IBM 

Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 

204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 
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| Call or write for descriptive brochure and prices: 


8620 Roosevelt Ave. • Visalia, СА 93291 


209/651-1203 


TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 
We accept Bank Americard/VISA and MasterCard 
IBM, PC, XT, AT trademarks of International Business Machines. 
Drives and computer boards not included. 
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Weve taken someth 
documents. Ihe 


A symbolic 
gesture. 


Icons on the ruler allow you 
to make sophisticated for- 
mat changes with a simple 
click of a mouse. 
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Become a master 


of manipulation. 


Manipulate words, para: 
graphs, tables, charts, 


aphs, and images right on as | 3 тета, Espeerells-in-light of the publicity ; 
= м реет eio А "awe S generated by approval ‘of the changeover Travel agents | 
endless string of commands. | {ug and the ensuing takeover attempt.! After а {Los Angeles | 
E „break, the moderator introduced the subject 50.000 fregdent flyer miles 
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passenger and freight cartiers [ шге ;? ]. 


sions attempted 10 discover whether 
participants. had heard of Blue Yonder 


See what you get? 
Use Page View for a full-size, 

fully-editable view of your 
page. You'll see headers, foot- 
ers, multiple columns, and 
graphics in their exact 
ocations. 


Punctuate 

with pictures. 
Import graphics and images 
from the clipboard or exter- 
nal source files. Then crop, 
scale, anchor, even wrap text 
around them with simple, 
direct commands. 


Help wanted. 


Word for Windows context-sensitive, on-line help 
gets you up and running quickly. And keeps you there. 


Today, it takes more than powerful prose to you can turn out these documents with relative ease. 


make a document crisp, clear, and compelling. Even if your strength is pronouns, not picas. 
| | | It takes content, As well Word for Windows intuitive graphical user 
Roe 25 Style In other words, charts, interface and fully editable WYSIWYG make creat- 
| EÊ tables figures and formats pre- ing complex documents remarkably simple. 
| viously beyond the reach of all You can manipulate text, graphics and num- 
ME but desktop publishing pros. bers more easily than ever before. And, you can see 
- | However, with new your changes as you make them, right on-screen. 
| Microsoft" Word for Windows, Word for Windows even gives users a place to 


Customers inside the 50 United States, call (800) 541-1261, Dept. K47. In Canada, call (416) 673-7638. Outside the U.S. and Canada, call (206) 882-8661 ©Copyright 1990 Microsoft C. ration. All rights reserve 
of product, for a limited time. Offer good only in the 50 United States. Ы жын oe Мидын ны анаа 
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Market Survey and Ten-Year Growth Plan Page 3 


XECUTIVE SUMMARY 
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TM эм G ‘va " Г Ifitroduction 
As Blue Yonder Airways moves from 
freight to passenger service, the Sales and 
Marketing Division is presented with a 
multitude of new challenges and oppor- 
tunities. This report consists of a market- 
ing proposal for the next ten years —a vir- 
tual blueprint for growth in our critical. 
first decade as a passenger carier, Our 
recommendations are based on data 


Research Overview 


Crump & Graham held five focus groups between May and August of last усаг, two cach 
in New York and Los Angcles and one in Chicago, The accompanylng table shows the 
breakdown of participants at each session (figure 7]. Preliminary discussions at the ses 
sions attempted to- discover whether 

participants had heard of Віце Yonder 
Freight, especially in light of die publicity Chicago [Travel agents 7 
generated by approval of the changeover 
and the ensuing takeover attempt.’ After a 


break, the moderator introduced the subject 50,000 оа 
of the reputations for timeliness, safety, |New Y 
г and. customer satisfaction of — three pe Quent fiver miles 

... passenger and freight carriers (figure 2]. 
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start. A comprehensive, computer-based training 


ing out of complex 


Make a fashion statement. 


Maintain corporate standards or fashion your own. 
Styles let you save and apply character and para- 
graph formats for instant, and consistent, format- 
ting. Weve combined those Styles with macros and 
glossaries to create Document Templates, bringing 
task automation to a new level. 


Make changes | 

in the organization. 

Organizing and editing long documents have been 
redefined with the Word for Windows ouiline pro- 
cessor. Because its graphical, you can rearrange 
documents by simply selecting and dragging headers 
and sub-points. 


A dynamic exchange. 


Through dynamic data exchange (DDE), imported 
data and graphics can be updated with a single key- 
stroke, assuring that documents are based on current 
information. 


E- What we've 


brought to the table. 


j Creating tables just got | 
| easier. Without ever touching the 


/ ТАВ key you can define variable 


width columns, merge or delete 
cells, automatically wrap text with- 
Д in cells, draw borders, and more. 


Choose your weapon. 
Word for Windows was designed with the 


T— mouse in mind, but il can be used equally 
- well with keyboard commands. 


Naturally, theres much more to Word for 


program and context-sensitive, on-line help get yu Windows than words can describe. So call (800) 541- 


up and running quickly. And keep you there. 
Of course we realize that youre not about to 


1261, Dept. K47 and order our $995' Working Model. 
Once youve tried it, youll discover that com- 


make the leap into graphical word processing if it ^ plex documents need only look that way. 


means losing all of the work you have in your cur- 
rent program. Fair enough. Word for Windows allows 
you to directly read and write files from virtually 

all existing word processing programs. 


Making it all make sense 


trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. *The Working Model saves and prints documents up to two pages їп length; the charge of $9.95 covers shipping/handling, excluding sales tax, and is refundable upon acquisition 


SQL servers are not 
all created equal 


Rich Finkelstein 


ccording to conventional wis- 

dom, all Structured Query 

Language (SQL) database 

servers are the same and have 
become ''commodities," but nothing 
could be further from the truth. Each 
DBMS has distinct characteristics that 
make it either appropriate or inappropri- 
ate for a particular application. To fur- 
ther complicate matters, it seems that 
vendors place a high priority on adding 
features to their DBMS checklist—even 
though many of the features may offer 
little or no direct benefit. You should 
therefore look for the DBMS that best 
matches your requirements. 

In spite of all the confusion, SQL 
servers have a lot to offer. Basically, a 
SQL server is a database engine that per- 
forms relational mathematics on sets of 
data. Unlike the case with a plain-vanilla 
relational DBMS, you don’t have to tell a 
SQL server how to find the data you 
want; instead, you just ask for the data. 
The only catch is that you have to ask for 
the data using the server’s SQL. 

All the servers reviewed here support 
ANSI Level 1 SQL. Most support ANSI 
Level 2 and try to stay close to IBM’s 
System Application Architecture (SAA) 
SQL. Some of the DBMS vendors have 
added useful extensions to their SQL, 
such as string, mathematical, and statis- 
tical functions, along with special data 
types, such as multigigabyte binary 
fields. Each SQL implementation differs 
considerably in this area, so you'll want 
to check for specific functions that are 
critical to your applications. Two SQL 
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servers in this review, Ingres and Inter- 
Base (see the text box “A New Kid in 
Town: InterBase” on page 142), let you 
define your own functions for added 
flexibility. . 

Each SQL server is equipped with a 
transaction manager that ensures that 
tables and indexes are synchronized— 
even after program or system failure. 
The problem is that when a program 
abruptly ends or the computer shuts 
down, a particular transaction might not 
have completed its updates, or data in the 
buffers might be lost. The transaction 
manager will detect this condition and 
automatically remove all partial up- 
dates. Therefore, tables and indexes re- 
flect only committed (i.e., completed) 
transactions. 

The SQL servers must also guard 
against data loss after a disk failure. 
They have backup/restore utilities that 
create and restore copies of a database. 
They also come equipped with forward 
recovery procedures that recover all up- 
dates that were completed between the 
last backup and the point of disk failure. 

All SQL servers support entity integ- 
rity (i.e., each record in the table must be 
unique) via a combination of the SQL 
Unique Index facility and the Not Null 
column attribute. Another type of in- 
tegrity, referential integrity, is best de- 
scribed by example. If you have two 
tables—say, a customer table and an in- 
voice table—you must ensure that an in- 
voice is not added to the database unless 
the customer exists in the customer file. 
Otherwise, the tables become out of 
sync, and thus the referential integrity 
will be lost. You also want similar integ- 
rity when you update and delete customer 
records. 

Some SQL servers have no referential 
integrity. It is up to the user or program- 
mer to handle the problem, with either 
program code or a series of interactive 
SQL commands. This will inevitably 
lead to unsynchronized tables. In some 
cases, depending on the application tool 


used, it may not even be possible to en- 
force referential integrity from the appli- 
cation. 

A much better method for handling 
referential integrity is by storing the ref- 
erential rules in the DBMS “catalog,” 
which is the body of commands and 
functions for that DBMS. Every time a 
table is updated, the referential integrity 
rules are automatically executed, or 
“triggered” (not to be confused with Or- 
acle’s SQL*Forms triggers, which are 
program-level code). This way, users 
and programmers no longer have to be 
concerned about referential integrity 
problems. Integrity rules are centralized 
so that they are consistent across all ap- 
plications and are easier to maintain. 
Servers like SQL Server and Ingres sup- 
port DBMS-level triggers that can be 
used to implement referential integrity as 
well as any other business rule. 

The best referential integrity solution 
is one in which the DBMS vendor devel- 
ops all the referential integrity logic and 
makes it available with the SQL CRE- 
ATE TABLE or ALTER TABLE com- 
mands. Database administrators do not 
have to create any trigger logic, since the 
DBMS engine automatically maintains 
the referential integrity. As a result, 
there’s much less of a chance of errors or 
omissions. IBM’s OS/2 Extended Edi- 
tion Database Manager (see the text box 
“A Preview of OS/2 Extended Edition” 
on page 146) implements this type of 
solution. 

All the SQL servers except Progress 
have application programming interfaces 
(APIs) that support various languages 
such as C, COBOL, and Pascal. Progress 
implements its own 4GL language. 

All the SQL servers reviewed here 
strive for high performance, especially 
if their makers sell their DBMSes in on- 
line transaction processing (OLTP) envi- 
ronments. Every server supports B-tree 
indexes for fast direct and sequential re- 
trievals. They each also include query 

continued 


ILLUSTRATIONS: JAMES YANG © 1990 MAY 1990 ° BYTE 137 


PRODUCT FOCUS 
MULTIUSER SQL DATABASES 


The major features that set the SQL servers apart (@ = yes; O = по). 


SQL server Price Operating 4GL Languages Locking Query Index Data X Referential 

systems level optimization storage storage integrity 
options options 
XDB $2590 DOS Forms C, COBOL, Row Cost-based B-tree None Partial 
Pascal with DDL 

SQLBase $2495 DOS, OS/2  SQLWindows С, COBOL Page Cost-based B-tree Hashed None 

SQL Server $2495 OS/2, Unix, ABT C Page Cost-based B-tree, None Triggers 
VAXIVMS Workbench clustered 

Oracle $2499 OS/2,Unix, SQL*Forms,  C,COBOL, Row  Syntax-based B-tree Clustered None 
VAXIVMS SQL*Report FORTRAN tables 

Ingres $2490 Unix, ABF, QBF, C, COBOL, Page Cost-based B-tree, Наѕһеа, Triggers 
VAX/VMS RBF FORTRAN ISAM sequential 

Informix $1600- Unix, Informix-4GL C,COBOL Rowor  Cost-based B-tree, None None 

$10,000 VAX/VMS page clustered 
NetWare SQL $795 NetWare VAP, None C, COBOL, Row Syntax-based  В-\гее None None 
NetWare 386, Pascal 
NLM 

Progress $4500 0052, Unix, Progress-4GL None Row Cost-based B-tree None Partial 

VAXNMS with file 
triggers 
'No error checking or logic. 2Single-user version only. 


optimizers that automatically select in- 
dexes when data is accessed or updated. 

The servers all include automatic page 
or record locking that maximizes con- 
currency when many users are accessing 
the same date. Table-level locking would 
be the worst situation, since it would let 
only one user at a time access a table. 
Page-level locking locks several records 
at a time and promotes a higher level of 
concurrency. Record-level locking is the 
finest level of granularity for more con- 
currency. 

All the servers also have automatic 
deadlock detection. Deadlocks occur 
when two or more transactions are wait- 
ing for records that are being held by 
other transactions. Since none of the 
transactions can continue processing, the 
SQL server must abort at least one trans- 
action and send a message to the program 
to requeue the transaction. 

These are the basic and necessary fea- 
tures of database servers. But each ven- 
dor has enhanced its server far beyond 
these basics. 


XDB 

XDB is one of two SQL servers that can 
run under MS-DOS (an OS/2 version is 
also in the works). It will run on any Net- 
BIOS LAN and requires only 640K bytes 
of memory. You can use a special 16- 
megabyte version to run in extended 
memory. Depending on your application, 
XDB should be able to handle up to 15 
users with this additional memory. 
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XDB is highly compatible with IBM's 
mainframe DB2 DBMS. Most of the 
SOL DBMsSes try to duplicate DB2's 
SQL syntax. XDB also duplicates DB2's 
messages and return/error codes. In ad- 
dition, XDB displays data in the same 
way that DB2 would, and it maintains 
DB2's SQL restrictions. 

XDB follows DB2's version 1.2 syntax 
closely. It includes the same data types, 
among them VARCHAR (variable char- 
acters) and LONG VARCHAR (long var- 
iable characters). XDB's LONG VAR- 
CHAR is currently limited to 1500 
bytes, while DB2's can handle up to 3200 
bytes. XDB also implements the CRE- 
ATE SYNONYM statement, NOT 
NULL WITH DEFAULT, and CREATE 
VIEW WITH CHECK OPTION. 

Release 2.3 of XDB copies DB2's op- 


erators and functions. These include 
CURRENT TIMESTAMP, CURRENT 
TIME, CURRENT DATE, and CUR- 
RENT USER system variables. XDB 
uses DB2's || concatenation operator and 
supports several date and time formats, 
including those of the International Stan- 
dards Organization, IBM USA, IBM 
European Standard, and Japanese Indus- 
trial Standard Christian. 

These additions give XDB several 
levels of compatibility. XDB supports 
ANSI SQL Level 2, IBM's SAA, IBM's 
DB2 SQL, and its own XDB extensions. 
No other SQL DBMS can make this 
claim. XDB uses a compatibility flag to 
enforce a particular standard; if you 
want all users and programmers to use 
the DB2 standard and no other exten- 
sions or deviations, you can turn on the 
DB2 compatibility flag to permit only 
DB2 commands, functions, and data 
types. 

These features make XDB the perfect 
platform for developing DB2 applica- 
tions. Many large organizations use the 
Micro Focus or Realia COBOL com- 
pilers together with the Customer Infor- 
mation Control System option, which you 
can purchase in a package with XDB, to 
develop applications that will ultimately 
run under DB2. 

You do not need NetWare to operate 
XDB on a LAN. Many people choose 
simpler network operating systems such 
as LANtastic, which supports printer 
and file sharing. 


Stored BLOBs User- 
procedures defined 
functions 

O © O 
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XDB on a server is exactly the same 
package as XDB on a single-user DOS 
PC. It is simple to install, and it has an 
interface that reflects its PC heritage. 
Many of the other servers have migrated 
from Unix or VAX systems and have user 
interfaces that are more appropriate for 
those environments than for PCs. They 
also carry excess baggage because they 
were developed for larger systems long 
before PCs were introduced. 

In addition to its simplicity, XDB has 
many other attractive features. It has par- 
tial referential integrity in its SQL data 
definition language (DDL), and the com- 
pany says that an upcoming version will 
extend its capabilities so that it will more 
closely emulate IBM’s DB2. Currently, 
XDB supports PRIMARY KEY defini- 
tion and INSERT referential integrity. 

XDB implements row-level locking, 
which increases concurrency. XDB sup- 
ports both of DB2’s isolation levels: Cur- 
sor Stability and Repeatable Read. CS re- 
leases the row-level lock on the record 
after the program is finished processing 
it. RR maintains the locks until the 
transaction is completed, and it guaran- 
tees that the record will not be updated 
by other transactions until the transac- 
tion has ended. 

XDB’s weak spot is its application de- 
velopment tools. Its forms development 
system is showing its age and needs more 
functionality. You can use it to develop 
medium-size applications, but for more 
complex work, you will need to use the 
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COBOL or C language interfaces. How- 
ever, the company says that it is working 
on major enhancements to address many 
of these weaknesses. 


SQLBase 

The other DOS-based DBMS is SQL- 
Base, one of three product lines from 
Gupta Technologies. The company also 
markets a windows application develop- 
ment tool called SQLWindows, and a 
mainframe cooperative processing link 
called SQLNetwork. 

SQLBase was the first SQL database 
server for the PC. Initially it ran under 
DOS, but now it also runs under OS/2. 
(Gupta says that it will also have a Sun 
Unix version this year.) SQLBase will 
run on any NetBIOS network and also as 
a stand-alone DBMS under DOS. 

SQLBase installation and administra- 
tion procedures were designed with the 
PC user in mind. Its backup and recov- 
ery procedures exemplify this goal. You 
need only one command—BACKUP 
SNAPSHOT—to make an on-line backup 
of the database and its associated audit 
logs. You can use the RESTORE SNAP- 
SHOT command to recover from disk 
failures. SQLBase automatically applies 
the correct backup and audit files with- 
out further user intervention. 

Experienced administrators can use 
the BACKUP DATABASE/LOGS and 
RESTORE DATABASE/LOGS for finer 
control over backups and restores. After 
the databases and logs have been restored 


to the disk, the administrator has the op- 
tion of recovering data to a specific point 
in time, to the point of disk failure, or to 
the time the on-line backup ended. The 
ROLLFORWARD TO END/TIME/ 
BACKUP command supports these op- 
tions. 

SQLBase supports both B-tree indexes 
and hashed indexes (i.e., tables). B-tree 
indexes offer the best all-around perfor- 
mance, but if you need fast direct retriev- 
als, then hashed tables can't be beat. 
Hashed tables let you access records di- 
rectly without any indexes. A special 
randomizing algorithm inserts and re- 
trieves records with only one I/O opera- 
tion. 

Since hashed table algorithms do not 
require any index retrievals, they elimi- 
nate at least one, and sometimes two or 
three, I/O operations for each record ac- 
cess. This can dramatically improve per- 
formance. You can also build B-tree in- 
dexes on any field in the record. 

SOLBase's algorithm is especially 
good on tables with infrequent updates 
and serially numbered keys. You can de- 
fine other types of tables to be hashed, 
but you must verify that the randomizer 
is doing a good job of randomizing the 
records. If the randomizing algorithm is 
not appropriate for the record's key, 
records will randomize to the same data- 
base page. Then when the page is filled, 
SQLBase chains that page to another 
page at the end of the database. This 
creates long synonym chains, and it's a 
poor use of space. Instead of saving I/O 
operations, the system ends up doing 
more. 

SOLBase provides excellent support 
for mixing decision-support systems on 
the same server as OLTP applications. 
SQLBase's read consistency guarantees 
that a user who wants to only read a 
record will never be blocked by a trans- 
action updating the same record. The up- 
date transactions will never interfere 
with queries and reports. Read consis- 
tency adds extra overhead, which hurts 
overall performance. The database ad- 
ministrator has the option of turning read 
consistency on or off. 

SOLBase lets you use one command to 
store and execute a series of SOL com- 
mands. Gupta Technologies calls this fa- 
cility *chained-SQL." Chained-SQL 
minimizes the interaction between the 
database server and the application pro- 
gram running on a PC workstation. The- 
oretically, chained-SQL can boost SQL- 
Base's performance 40 percent or more; 
unfortunately, chained-SQL has limited 
practical usefulness. 
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Chained-SQL does not let developers 
check for errors, nor does it allow any 
branch or control logic. Almost all appli- 
cations require these capabilities, so it’s 
unlikely that you will be able to take ad- 
vantage of chained-SQL. Chained-SQL 
should be contrasted with SQL Server’s 
and Ingres’s stored procedures, which 
are fully functional and provide real per- 
formance advantages. 

SQLBase supports COBOL and C lan- 
guage APIs. SQLBase’s API permits 
backward fetches, which is important in 
PC applications. 

SQLWindows is an excellent program- 
mer’s tool for developing sophisticated 
windows-based applications. SQLWin- 
dows has a long learning curve, but it’s 
worth the effort if you need to build win- 
dows applications. With some refine- 
ment, SQLWindows can become the tool 
of choice for SQL database developers. 
Together with SQLNetwork, it can ac- 
cess DB2 databases. Gupta Technologies 
has announced that it is developing links 
to other DBMSes, including OS/2 Ex- 
tended Edition Data Manager, Oracle, 
and SQL Server. 


SQL Server 

The Microsoft/Sybase SQL Server has 
long set the standard for client/server 
technology. SQL Server runs under vari- 
ous Unix systems, OS/2, and VAX/ 
VMS. The OS/2 version of SQL Server 
requires named pipe network support, so 
you must install a version of LAN Man- 
ager (e.g., 3Com 3З +Ореп, the Unger- 
mann-Bass version, IBM LAN Server), 
or Novell’s NetWare Requester for OS/2. 

SQL Server has limited distributed 
update support (i.e., the ability to update 
several remote and local databases with- 
in a single transaction). It comes with 
function calls for coordinating updates 
across multiple databases, but it is the 
programmer's responsibility to issue the 
correct function calls. It is much better if 
the DBMS does all the work. SQL Server 
also supports remote procedure calls that 
allow transactions to execute procedures 
on other SQL Servers. 

SQL Server supports referential integ- 
rity and other business rules with trig- 
gers. Triggers are small SQL programs, 
written in SQL Server's Transact-SQL 
language, that are stored in the DBMS 
catalog. Each trigger is associated with a 
particular table and a SQL update func- 
tion (e.g., update, delete, and insert). 
They are automatically executed when- 
ever a transaction updates the table. You 
can write triggers to enforce any data- 
base validation rule, including referen- 
tial integrity. 
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Since they are stored in the catalog and 
automatically executed, triggers pro- 
mote consistent integrity constraints 
across all transactions. The triggers are 
easy to maintain because they are stored 
in only one place—the DBMS catalog. 
Rules are enforced for any application 
that accesses the database, such as 
spreadsheet programs. 

SQL Server also stores rules in its cat- 
alog. Rules apply to columns, and you 
use them to specify user-defined data 


types and range checks. 

SQL Server implements a multi- 
threaded, single-server architecture. 
This type of architecture is also used by 
SQLBase. Multithreaded servers per- 
form most of their work and scheduling 
without interacting with the operating 
system. Instead of creating user pro- 
cesses, multithreaded servers create a 
thread for each new user. Threads are 
more efficient than processes, and they 
use less memory and CPU resources. In 
contrast, Oracle and XDB use a process/ 
user architecture. 

Its multithreaded architecture enables 
SQL Server to efficiently service a large 
number of users. It can service 40 users 
simultaneously on a 10-MB 33-MHz 
Compaq with only minor degradation in 
performance. However, SQL Server's 
single-server architecture does not allow 
it to take advantage of multiple proces- 
sors. However, Sybase says it is working 
on a "virtual server" architecture that 
will create multiple servers on a single 
machine. 

SQL Server was the first DBMS to im- 
plement stored procedures, which are 
similar to triggers. They are small 
Transact-SQL programs that are stored 
in the DBMS catalog. Any applications 
(e.g., databases and spreadsheets) can 
call a stored procedure. Instead of exe- 
cuting one SQL command at a time, 
stored procedures execute several com- 


mands simultaneously — without any fur- 
ther interaction with the application. 

This saves a considerable amount of 
network overhead and can boost perfor- 
mance by 40 percent or more. Since 
Transact-SQL is a full language, devel- 
opers can write complete procedures 
with branch-and-control logic, assign- 
ment operators, and error-checking ca- 
pabilities. Oracle's OTEX and SQL- 
Base's chained-SQL do not have these 
features. 

Clustered indexes is a little-known but 
highly valuable performance feature that 
greatly increases sequential processing 
performance. Clustered indexes main- 
tain table data in a physical keyed se- 
quence that enables sequential process- 
ing without the use of indexes. 

Most other DBMSes must use indexes 
to sequentially retrieve a range of records 
or a whole table. This means that the 
transaction must perform at least one in- 
dex I/O operation and one data I/O oper- 
ation for each record. Often the DBMS 
must perform more. Suppose a transac- 
tion must retrieve 1000 records. It must 
then perform 2000 or more I/O oper- 
ations. 

Clustering reduces the number of I/O 
operations by eliminating the index I/O 
operations and clustering data in the 
same database page. If the database rec- 
ord size is 100 bytes and the database 
page size is 2000 bytes, then you can se- 
quentially cluster 20 records to a page. 
This means that the transaction needs 
only 50 I/O operations (1000/20) to read 
all 1000 records. That's 40 times less I/O 
operations than required with simple B- 
trees. In my experience, this feature 
makes the critical difference in the suc- 
cess and failure of an OLTP application. 

SQL Server has other useful features. 
Version 4.0, which is available on Unix 
platforms, supports 2-gigabyte binary 
fields that can store a lot of text or large 
images. It also has disk mirroring and 
fault-tolerance features. Sybase has also 
defined an Open Server specification 
that allows developers to build gateways 
between Sybase and other DBMSes such 
as DB2. 

SQL Server has some weaknesses as 
well. It does not support the standard 
IBM SAA application "cursor" pro- 
gramming interface. A cursor stores the 
results of a SOL query and allows a pro- 
gram to move forward through the data 
one record at a time. Sometimes, as in 
the case of SQLBase, a programmer can 
move backward within a cursor. Without 
a cursor, it's harder to program transac- 
tions that must browse through data. 
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MEGAPORT 


The highest performance multiuser boards - guaranteed! 


Equinox MEGAPORT boards are the 
fastest multi-user boards available, 
and we guarantee it. All other 
boards use off-the-shelf UARTS, 
microprocessors and software. 
Only MEGAPORT uses Equinox 
custom chips to perform serial 1/0 
in hardware not software. 


50 put us to the test. Use our 
competitors' benchmarks or write 
your own. If you find another board 
with higher throughput and lower 
CPU overhead we'll take the board 
back.! 


But even the best benchmark can't 
demonstrate how well a board 
performs in real life under a heavy 
load. So we invite you to try a 
MEGAPORT in your own system. 


And while you're at it, compare 
these other MEGAPORT features to 
the board you use now: 


• 12 or 24 port models instead of 8 or 16 
* lowest cost per port 


• "soft-configured" - no straps or dip 
switches to set 


• по interrupts, 1/0 addresses ог DMA 
channels to program 


* no on-board firmware to upgrade 
e installs anywhere in memory 

• 3 year warranty 

• up to 192 ports per system 


e complete with easy to install drivers for 
SCO XENIX and UNIX System V/ 3.2 


• flexible cabling options 


We know that under your most 
critical test, with live users (not 
canned benchmarks) the crisp 
response of MEGAPORT boards 
will deliver 100% satisfaction. 
Circle 86 on Reader Service Card (DEALERS: 87) 


The low-profile ribbon cable snaps onto the MEGAPORT board. 
Equinox wiring accessories convert to your choice of RJ-11 
modular jacks, DB-25 panels or punch blocks. 


Meet us and see for yourself at 
UnixExpo, West, Booth #352 
Los Angeles, May 7 - 8 


EQUINOX 


Equinox Systems Inc. 
14260 SW 119 Avenue 
Miami, Florida 33186 
800-328-2729 
305-255-3500 


"Сан for complete details on our "bet you cant beat us in a 
benchmark’ evaluation program and to receive MEGAPORT 
benchmark results using the Digiboard and Anvil tests. 


UNIX is a registered trademark of AT&T, XENIX is a registered 
trademark of Microsoft Corp, Equinox and MEGAPORT are 
trademarks of Equinox Systems Inc. 
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A New Kid in Town: InterBase 


ost PC users have never heard of 

Interbase Software, but that may 
change. Ashton-Tate recently bought a 
51 percent equity interest in the com- 
pany and plans to use Interbase Soft- 
ware technology in its next-generation 
SQL database server. Although for now 
the program InterBase does not runona 
PC, there’s little doubt that Ashton-Tate 
will exploit its advanced distributed 
database capabilities and its ability to 
handle what Interbase Software calls 
Online Complex Processing. 

In the view of Interbase Software, 
OLCP environments are substantially 
different from on-line transaction pro- 
cessing. Typically, OLTP transactions 
tend to look alike and involve small 
chunks of high volume. OLCP environ- 
ments are complex and unpredictable, 
involving database requests of arbitrary 
size. Examples of OLCP applications 
include manufacturing resource plan- 
ning; real-time process control; medi- 
cal, publishing, and financial trading; 
and CAD/CAM applications. 


SQL Server does not have any applica- 
tion development toolkit under OS/2. Sy- 
base says that it is porting its APT-Work- 
bench toolkit to Presentation Manager, 
but that version will not be available until 
later this year. Until other products be- 
come available, developers must use SQL 
Server’s C language API. 


Oracle 
Oracle Corp., the leading provider of 
Unix DBMSes, recently released its 
OS/2 database server. An Oracle data- 
base is portable to many different plat- 
forms as long as you maintain the same 
version of Oracle across all platforms. 

Oracle claims that Oracle for OS/2 
runs on a number of different networks, 
including Novell's IPX/SPX, NetBIOS, 
and TCP/IP. SQL*Connect allows users 
to connect to remote Oracle databases. 
Oracle's distributed database technology 
enables users to query local and remote 
Oracle databases within a single query. 
However, Oracle does not optimize dis- 
tributed queries or support distributed 
updates. Oracle also has gateways to non- 
Oracle DBMSes such as DB2, but in 
practice these gateways have had stability 
and performance problems. 

Oracle uses a process-per-user archi- 
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InterBase has many unique features 
that are oriented toward OLCP. Among 
those are a new type of trigger called an 
event trigger, which automatically exe- 
cutes a procedure whenever a particular 
event occurs. The event trigger is man- 
aged by the DBMS, not by the applica- 
tion. InterBase also supports data integ- 
rity triggers similar to those of Sybase 
and Ingres. 

InterBase features BLOB (for binary 
large object) data types of unlimited 
size. Developers can write BLOB filters 
that standardize BLOB access and that 
hide BLOB characteristics from the pro- 
gram. Once a filter is written for a par- 
ticular BLOB, you don't have to be con- 
cerned about how to handle it. 

InterBase supports a peer-to-peer 
network architecture. In a peer-to-peer 
architecture, there is no central server, 
and InterBase allows any or all worksta- 
tions to act as database servers. Inter- 
Base's distributed database capabilities 
include a two-phase commit that allows 
transactions to update multiple data- 


tecture. Each user connection demands 
its own server process. The up side of 
this architecture is that, within limits, it 
can use multiple processors. The down- 
side is that it consumes memory re- 
sources and incurs extra CPU overhead. 
This can be a problem in single-proces- 
sor 386 computers. 

Oracle 6.0, the version that runs under 
OS/2, corrects many of the deficiencies 
of prior versions. Oracle 5.1, the most 
widely used version, locks full tables 
after an update. Oracle 6.0 now imple- 
ments row-level locking using a time- 
stamping mechanism. Oracle supports a 
multiversioning mode that is similar to 
SQLBase’s read consistency. This, to- 
gether with its row-level locking, makes 
it especially suitable for mixed reporting 
and transaction environments. 

However, Oracle still has a query and 
reporting weakness, and that is syntax- 
based optimization. This means that a 
SQL command behaves differently de- 
pending on the order of the table names 
in the SQL WHERE clause. This is a 
poor and antiquated solution. Instead of 
using a cost-based algorithm to deter- 
mine the best way to join tables, Oracle 
puts the burden on users. 

Skilled programmers may be able to 


bases at multiple sites. Ingres and Sy- 
base also support two-phase commits, 
but InterBase's is automatic and under 
DBMS control. Ingres and Sybase's im- 
plementations require programmer co- 
ordination. 

OLCP transactions have long dura- 
tions and lock large amounts of data. 
InterBase implements a special multi- 
versioning locking technique that 
allows transactions to retrieve and hold 
records for long periods of time without 
blocking other transactions. This tech- 
nique also works well for distributed 
OLCP transactions, but it’s not clear 
how well it supports concurrent OLTP 
transactions. The same locking and 
storage mechanisms that make it appro- 
priate for OLCP applications may make 
it inappropriate for OLTP. 

Currently, InterBase runs on VAX/ 
VMS, Apollo, and SunOS worksta- 
tions. Ashton-Tate will very likely in- 
troduce a 386 version for OS/2 in the 
near future—possibly by the end of the 
year. 


find the right syntax, but if table sizes 
change, then you must modify the pro- 
gram. What's more, under certain cir- 
cumstances, such as when you are using 
a third-party front-end product, the gen- 
erated syntax may be completely out of 
programmer control. 

Although Oracle claims that its cur- 
rent version 6.0 performs much better 
than version 5.1, the claim is based on 
Oracle's OTEX feature. OTEX is similar 
to SQLBase’s chained-SQL, and it can 
give Oracle a big performance boost. But 
OTEX has little practical value—it has 
no support for branch-and-control logic 
or any other programming logic. Like 
chained SQL, OTEX can only return the 
error code of the last SQL command 
executed. 

SOL*Forms is Oracle's application 
development tool set. SOL*Forms has 
limitations that the company will address 
in version 3.0. This product is supposed 
to contain procedural capabilities in the 
form of Oracle's PL/SQL language, 
which the company is also working on. 


Ingres 

Ingres competes very closely with Ora- 

cle. It runs ona number of Unix and VAX 
continued 
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platforms. The manufacturer says that a 
version for OS/2 will be available by 
July. Other versions support the Sun386i 
and several networks, including Sun 
NFS, TCP/IP, and VAX DECnet. 

Developers can access remote Ingres 
databases via Ingres/Net. You can use 
Ingres/Start for distributed updates and 
queries. Ingres optimizes distributed 
queries, but its distributed update capa- 
bility, like SQL Server’s, must be man- 
aged by the programmer. Ingres can ac- 
cess remote DBMSes, such as DB2, with 
its General Communications Architec- 
ture. In the past, Ingres’s gateways have 
not been found to be reliable, but GCA 
appears to overcome these problems. 
GCA is the first gateway architecture 
that is based on the ANSI Remote Data 
Access standard. 

Ingres is the only DBMS that supports 
a multithreaded, multiserver architec- 
ture. This overcomes the one-processor 
limitation of the multithreaded, single- 
server architectures. Administrators can 
start up multiple servers on a computer. 
These servers would be able to use multi- 
ple processors with no limitations. The 
advantage is that administrators would be 
able to direct transactions to specific 
servers, giving higher priority to critical 
transactions. 

Ingres has many special features that 
make it technically superior to its com- 
petitors. For example, most other SOL 
DBMSes, with the exception of Oracle, 
use cost-based algorithms to optimize 
SQL queries. To determine the best in- 
dex paths, they store row counts in their 
SQL catalog. Ingres stores not only 
counts but also histograms. Histograms 
more thoroughly describe data, since 
they capture its skewed nature. 

Ingres also does a better job of inter- 
preting SQL commands. There are many 
ways to express the same question within 
the SQL language. In most DBMSes, 
performance can be negatively affected 
by a nonoptimal formulation. For in- 
stance, some DBMSes perform better on 
joins, while others prefer subqueries. In- 
gres uses a "*query-flattening" algorithm 
that ensures that all possible SQL con- 
structs perform equally well. 

Ingres supports hashed table struc- 
tures as well as B-trees. As with SQL- 
Base, this gives the database administra- 
tor added physical storage flexibility. 
Ingres's Intelligent DBMS has recently 
been released on VAX and other high- 
end Unix platforms. The Knowledge 
Management Extensions (KME) in- 
cludes stored procedures and triggers 
similar to those of SQL Server. Ingres's 
triggers and stored procedures are cre- 
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ated using Ingres's OSL language. Un- 
like SQL Server, Ingres allows multiple 
triggers per update operation per table. 
Procedures are therefore easier to write 
and maintain. 

The KME contains a Resource Con- 
trol System that establishes limits on re- 
source consumption. With this facility, 
administrators can limit the number of 
rows returned by a query. This prevents 
runaway queries. Another facility, the 
Access Control System, allows database 


administrators to control authority at the 
group level instead of the user level. 

Skilled programmers can use the Ob- 
ject Management Extensions (OME) to 
define their own functions, operators, 
and data types. An example of a user-de- 
fined data type would be a geographical 
location. Instead of trying to describe 
geographic points and distances between 
points by using standard data types, 
skilled programmers can develop their 
own data type called POSITION. They 
can also create a user function called 
DISTANCE, which calculates the dis- 
tance between POSITIONs. Users can 
then use these data types and functions 
directly in their SQL commands. 

Ingres comes with a complete develop- 
ment tool set called Application-by- 
Forms. The company also offers an end- 
user query tool called Simplify. 

The Santa Cruz Operation will pack- 
age Ingres into its new 386-based Unix 
5.2 operating system called Open Desk- 
top. Under normal circumstances, Open 
Desktop with Ingres would be considered 
a good alternative to an OS/2 database 
server. Unfortunately, there seems to be 
very little awareness of the product. 
However, that could change. 


Informix 

Informix is very popular for small- and 
medium-size Unix-based applications. It 
is easier to administer than other Unix 


DBMSes, it requires fewer hardware re- 
sources, and it offers excellent perfor- 
mance. Informix has great portability 
(supporting more than 250 platforms), as 
well as a good set of development tools 
that are oriented toward the professional 
programmer. 

There are two versions of Informix. 
Informix-SE, Informix Software's origi- 
nal DBMS, runs on top of its C-ISAM 
file manager. This version runs under 
DOS, Unix, and DEC VMS. It does not 
have the performance characteristics of 
Informix-Online and is mainly used for 
applications with low transaction pro- 
cessing requirements. Áccess into Infor- 
mix-SE is through a C-ISAM call inter- 
face or via SQL. Applications written 
with the SQL interface are compatible 
with the Informix-Online DBMS. 

Informix-Online (formerly called In- 
formix-Turbo) is Informix Software's 
entry into the OLTP marketplace. It does 
not run on as many platforms as Infor- 
mix-SE, and it has not been ported to 
VAX/VMS or DOS, although an OS/2 
port is in the works. 

Informix-Star is Informix's distrib- 
uted database system. Under Informix- 
Star, client workstations can access one 
or more remote Informix-Online data- 
bases. The distributed system uses Infor- 
mix-Net to connect clients with the data- 
base servers. 

Informix-Net, which is the Informix 
network product, supports both TCP/IP 
and DECnet networks. Applications can 
read multiple databases but can update 
only one database at a time. A cost-based 
optimizer decides the best way to do a 
multitable join. 

Informix uses a multiprocess shared- 
memory architecture. Each user requires 
his or her own process that can share 
memory with other processes. This is 
similar to Oracle's architecture. The ad- 
vantage to this architecture is that it will 
make use of a multiprocessor computer. 
The disadvantage is that it requires more 
operating-system resources (i.e., mem- 
ory and CPU) than the multithreaded ar- 
chitectures of Ingres and Sybase. 

Informix has a flexible locking man- 
ager. Most DBMSes support only one 
type of locking—table, page, or record. 
Informix supports all three. Database 
administrators use the ALTER TABLE 
command to choose the locking level. 
Large tables can be assigned page-level 
locking, while smaller tables can have 
record-level locks. Locking levels can be 
changed dynamically from within a pro- 
gram. 

Like SQL Server, Informix supports 
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parts you can't see have improved 
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bytes are now gigabytes. And Seagate 
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cal revolution. 

We've not only increased capac- 
ities, but we've found ways to make 
drives faster and more reliable. For 
example, Zone Bit Recording" is 
a recording technique that permits 
higher capacity and faster average 
data transfer rates than conventional 
recording methods. Our straight-arm 
actuator has 60% less mass than most 
other designs, giving our Wren™ and 
Sabre" families lightning-quick ac- 
cess performance. And by increasing 
spindle rotation 50% to 5400 RPM, 
we've significantly increased the 
transfer rate and reduced the latency 
in our 1.5 GB Elite" drive. 

As a result of these and other 
technological improvements, Seagate 
now offers drives from 20 MB to 
2.5 GB in the widest range of form 
factors and interfaces imaginable, 
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tion. And we're not through yet. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
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of disc drives. To get a first-hand look 
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authorized Seagate distributor, or call 
Seagate directly: 800-468-DISC, or 
408-438-6550. 


SS Seagate 


Zone Bit Recording, Wren, Sabre and Elite are trademarks of a wholly-owned subsidiary 
of Seagate Technology. Inc.: 

zege and the Seagate logo are registered trademarks of Seagate Technology. Inc. 

©1990 Seagate Technology, inc. 


PHODUSDT FREGUS 
MULTIUSER SQL DATABASES 


A Preview of OS/2 Extended Edition 


BM's OS/2 Extended Edition has two 

components: the Communications 
Manager (CM) and the Data Manager 
(DM). Version 1.1 of DM could be used 
only as a single-user SQL DBMS, since 
there was no way to access it on a net- 
work. Version 1.2 of OS/2 EE will come 
with a new facility called Remote Data 
Services (RDS), which will allow appli- 
cations running on OS/2 or DOS work- 
stations to access the DM database 
server. 

RDS will route SQL calls to the data- 
base server using IBM's Advanced-Pro- 
gram-to-Program Communications 
(APPC) protocol. This protocol is sup- 
ported by OS/2's CM. Applications 
using the DOS requester will access the 
server using NetBIOS. 

Neither OS/2 nor DOS RDS requires 
a network operating system. But if you 
need remote printing or file sharing, 
you will need IBM's LAN Server NOS. 
LAN Server supports over 90 percent of 
LAN Manager's calls and is the only 
NOS that IBM certifies for OS/2 EE. 

IBM also added referential integrity 
support to the SQL data definition lan- 
guage that closely follows DB2's imple- 


clustered indexes, 2-gigabyte BLOB (for 
binary large objects) fields for long text 
and large images, and disk mirroring. It 
also has a database performance moni- 
toring tool called DB-Monitor. 

Simple applications can be developed 
using the PERFORM form-design sys- 
tem and the ACE report writer. More- 
complex applications will need Infor- 
mix-4GL. Informix-4GL is halfway 
between a procedural and a nonproce- 
dural language. Most systems can be de- 
veloped entirely within Informix-4GL, 
but C and COBOL language interfaces 
are available. Informix-AGL/RDS is an 
interpretive version of Informix-4GL, 
which allows programmers to develop 
applications interactively and then exe- 
cute them without compilation. 

Informix Software has had some past 
failings in the area of user support. For 
example, users tend to complain about 
the company's slow response to fixing 
bugs and poor telephone support. Lately, 
however, the company has put extra ef- 
fort into upgrading its support, and it ap- 
pears that progress is being made in this 
area. 
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mentation. The company has also com- 
pleted its SQL implementation by 
adding the UNION operator. 

OS/2 EE supports Cursor Stability as 
well as Repeatability Read isolation 
levels. It has a new isolation level called 
Uncommitted Read, which allows read- 
only transactions to bypass any update 
locks. 

DM's Query Manager is vastly im- 
proved and makes good use of Presenta- 
tion Manager's graphical interface. De- 
velopers and end users can create forms 
and reports using QM. You can develop 
more-sophisticated applications using 
the IBM language interfaces. 

QM comes with COBOL 2, Pascal/2, 
and FORTRAN/2 language interfaces. 
It has an interface to a new procedures 
language that is based on IBM's main- 
frame REXX interpreter language. The 
procedures language can call and pass 
variables back and forth between QM's 
forms and reports. This is a fast way to 
build applications. A business graphics 
interface has also been added to QM 
that allows users to install a graphics 
package designed to work with the 
graphical interface. 


NetWare SQL 

NetWare SQL has its origins in Soft- 
craft's popular Btrieve file manager. 
Many corporations and value-added re- 
sellers (VARs) use Btrieve's indexed file 
manager together with procedural pro- 
gramming languages such as C, Pascal, 
and COBOL to build complex applica- 
tions. A few years ago, Novell bought 
Softcraft and made it a division of the 
company. Btrieve has evolved into Net- 
Ware SQL and is now packaged with No- 
vell's NetWare. 

The latest version of NetWare SQL is a 
step up from Btrieve but is missing im- 
portant implementation features, which 
causes it to lag behind its competitors. It 
still has several major shortcomings, 
such as the lack of a 4GL, stored proce- 
dures, hashed tables, clustered indexes, a 
good buffering algorithm, and good 
optimization. 

NetWare SQL is the only SOL DBMS 
that runs as a Novell value-added pro- 
cess, which means that it does not re- 
quire a separate server. Other SQL 
DBMSes need their own server, since 
they run under DOS or OS/2. Novell says 


DM includes an operational status 
tool that displays a snapshot of server 
activity, including database names, 
alias names, the time and date of the last 
backup, and how many applications are 
currently connected to a specific data- 
base. 

DM's major weakness is that it has no 
utilities to recover from disk failures. 
This means that you have to re-enter all 
transactions that were entered between 
the time of the last backup and the disk 
failure. Only the SQL database server is 
missing this function. IBM says that it 
recognizes this as a problem and adds 
that it is working on a solution. 

IBM also says that it is working on di- 
rect links between OS/2 EE and DB2 
using CM's APPC protocol. Already, 
IBM has announced OS/2 Customer In- 
formation Control System CICS (CICS 
is IBM's mainframe teleprocessing 
monitor), which supports an APPC con- 
nection between a PC CICS program 
and a mainframe CICS program. IBM 
has announced plans for complete dis- 
tributed database capabilities among all 
its database servers, but that's probably 
several years off. 


that NetWare SQL 386 will be written as 
a NetWare 386 Network Loadable Mod- 
ule (NLM). NetWare SQL has limited 
distributed capabilities. It can read rec- 
ords from a remote NetWare SQL server 
one record at a time using remote proce- 
dure calls. 

The only major SQL feature that Net- 
Ware SQL is missing is support for null 
values. Forward recovery from disk fail- 
ures is also missing, although this prob- 
lem is supposed to be corrected in Net- 
Ware 386, which is due out sometime in 
the middle of the year. 

NetWare SQL’s transaction manage- 
ment system is not nearly as sophisti- 
cated as that of its competitors. It auto- 
matically locks tables unless program- 
mers explicitly request record-level 
locks. Programmer-controlled locking 
adds to programming time and is suscep- 
tible to errors. In this day and age, that is 
simply unacceptable. 

The soon-to-be-released NetWare 
SQL 386 will have some improved per- 
formance features—for example, a 
limited stored procedure capability and 
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Coherent can reside with DOS. So 
you can keep all your DOS applica- 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform- 
ance. All because Coherent is small. 
Sounds beautiful, doesn't it? 

But small wouldn't be so great if 
it didn't do the job it was meant to do. 
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multi-tasking development system. 
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We make all this experience avail- 
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Informix Software, Inc. 
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Ingres Corp. 

(Ingres) 
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Alameda, CA 94501 

(415) 769-1400 
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improved optimization. As an NLM, it 
should be able to take advantage of Net- 
Ware 386’s considerably improved per- 
formance. 

Initial reports on NetWare 386 are 
good, but it still has to be proven as a reli- 
able platform for running mission-criti- 
cal applications. There is some concern 
about NetWare 386’s inability to protect 
programs from other NLMs. A runaway 
NLM can bring down a database server, 
which would be unacceptable for most 
application situations. 

NetWare SQL 386 will also include an 
embedded SQL precompiler for C. This 
follows the ANSI and IBM proposed 
standards. The precompiler translates 
SQL commands into low-level call func- 
tions. 

On one hand, I don't have anything 
against NetWare SQL, but on the other 
hand, it is difficult to find strong reasons 
to recommend it. The best reason to use 
NetWare SQL is its ability to run as an 
NLM. In the near future, NLM versions 
of XDB and SQLBase will be available, 
and that would eliminate NetWare SQL's 
one real advantage. 


Progress 

Progress is a favorite of VARs and small 
organizations. It has complete DBMS ca- 
pabilities and an adequate 4GL. Pro- 
gress’s chief competitor is Informix, 
which runs on most of the same plat- 
forms as Progress. Like Informix, Prog- 
ress is portable across dozens of Unix 
and VAX platforms. A single-user DOS 
version is also available. Progress oper- 
ates over NetBIOS, TCP/IP, DECnet, 
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and Novell SPX/IPX networks. 

Progress was one of the last true rela- 
tional DBMSes to support SQL. Release 
5.0 supports almost all of ANSI Level 2 
SQL and most of IBM's SAA SQL. Prog- 
ress does not have any procedural lan- 
guage interfaces, but it has embedded 
SQL support in its own 4GL. You can 
also use Progress interactively. Prog- 
ress’s embedded SQL uses a standard 
cursor mechanism that retrieves and ma- 
nipulates data one record at a time. The 
technique is similar to the way other 
SQL servers embed SQL in C, COBOL, 
and Pascal. 

Release 5 also implements a multi- 
threaded, multiserver architecture that is 
similar to that of Ingres. It attempts to 
maximize the use of multiple processors 
while minimizing CPU and memory 
overhead. Progress has automatic record 
locking. Developers are given many 
methods of fine-tuning locking control 
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College Park, MD 20740 
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Inquiry 1079. 


by defining the scope of a transaction. To 
do this, developers use the DO TRANS- 
ACTION and REPEAT TRANSAC- 
TION statements. Progress has a data- 
base monitor for managing multiuser 
performance, and a full set of data ad- 
ministration utilities. 

Progress has a data dictionary that 
stores field- and file-level validation 
rules. This is similar to SQL Server and 
Ingres's rules and triggers. In Progress's 
version, administrators use Progress's 
4GL to define the rules. Unlike SQL 
Server and Ingres, which support file- 
level triggers for updates and deletes, 
Progress supports validations only on de- 
letes—not on updates or inserts. 

The heart of Progress is its 4GL. If you 
like the 4GL, you will like Progress. 
Since there is no other language inter- 
face, you must build all applications 
completely within the 4GL paradigm. I 
found it awkward and at times more dif- 
ficult than procedural languages. None- 
theless, many developers swear by it, and 
if you can live within the constraints of a 
4GL, you'll find you can be productive 
with Progress. 


Perspectives on SQL 

As you can see, each of the SQL servers 
offers unique characteristics that may 
make it ideal for a given application (see 
the features table on page 138). To put 
everything in a proper perspective, con- 
sider the following. 

XDB is a good choice if you want a 
SQL server that is relatively inexpensive, 
runs on any NetBIOS network, and 
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101 Key En-hanced AT- Keyboard *350 Watts 
Power Supply * Dual Thermostatically Controlled 
Fans 


MMI-386SX16 

*MMI-80386SX 16MHz 1MB e WD1006 MFM 
Harddrive and Floppy СТІК • 30MB-38ms Hord- 
drive • MG 132 Monographic Card with 
Parallel Port € TEAC 5.25" or 3.5" eSamsung 
12" Monochrome Monitor • KEYTRONICS 101 
Key Enhanced АТ- Keyboard • 200 Wotts Power 
Supply 

ММІ-386-25 MINI TURRET 

*MMI-80386 25MHz 1MB • WD1006 MFM 
Harddrive and Floppy СТІК • 30MB-32ms 
Harddrive © MG 132 Monographic Card with 
Parallel Port € TEAC 5.25" OR 3.5" • 
SAMSUNG 12" Monochrome Monitor * 
KEYTRONICS 101 Key Enhanced AT- Keyboard 
* 200 Wotts Power Supply 


VIRTUALLY UNLIMITED 

SYSTEM CONFIGURATIONS. 

Our popular MultiMicro 386/ 
25 and 386/33 svstems provide 
economical, yet powerful 
computer solutions. Our 
MultiMicro Turret VGA 386/ 

| 25 and Super Turret VGA 386/ 
-33 systems offer memory, hard 
drive and display options with 
unmatched pricing and per- А 
formance. | EE | 


MULTIMICRO CUSTOM 
COMPUTERS. 

Virtually any system configu- 
ration will be created to your | 
exacting standards, with the f | SUPER TURRET 
assurance of MultiMicro ee 


quality. — | 57,997. 


COMPARE OUR COMPONENTS. 

. Major names like Intel, Weitek, AMI, Western Digital, 
Maxtor, Imprimis, TEAC and Seiko. All providing top 
quality components with maximum reliability. 


MULTIMICRO SEAL OF QUALITY. 
This seal guarantees that every piece of equip- MULTI 
ment has been hand inspected and elec- MICRO 
tronically tested for 72 hours or more. Cua lits 
A POWERFUL WARRANTY. 
We will repair or replace any part in 
your system for one year from date- 
of-purchase. 


FREE ON-SITE-SERVICE 
NATION WIDE. 


The multiple choice begins with a 

simple selection: Choose MultiMicro. 

582 FOLSOM STREET 

SAN FRANCISCO, CA 94105 
(415) 979-0140 FAX (415) 979-0142 

MINI TURRET OUTSIDE CA: 800-848-4256 

© Complate System: NN 
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We Want to be Your Computer Company 


ALE BRATSTE NAMES ARE REGISTERED TRADEMARKS OF THEIR RESPECTIVE COMPANIES. 
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9 Monitor 
& Control 
The World 


FROM YOUR PC 


ONLY 


Hardware Only 
VISA/MC/AmEx 


The all new SOLUS" 
Personal Control Computer" 
lets you monitor and datalog 
just about any condition in 
the real world. Then, based 
on these monitored condi- 
tions, SOLUS lets you 
control a wide variety of 
electrical devices. 

SOLUS makes it possible 
for any PC user to create 
powerful monitor and con- 
trol applications. Quickly. 
Easily. Inexpensively. And 
with no prior programming 
experience. 


SOLUS comes with a 30-day 
satisfaction guarantee. 


Call toll free now: 


800-247-5712 


Discover SOLUS today. 
And control the world 
around you! 
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integrated 
system, 
Includes 
monitor, data- 
log amd contro! 
software which 
1 features 
"Programming 
By Selection.” 
You can create 
applications 
easily, with 
no prior 
programming 
experience. 


SOLUS" — 


VUPGONAL PONTIER. COSMOS 


Inputa: 
Temperature 
Humidity 
Preasure 
Wind 
Flow/Fluid 
Moisture 
Vibration 
Light 
Earthquake 
tOthers) 


chirin Canta e 


Ju RS232 


To Other 
SOLUS Computers 


36 digital/analog input/output 
channels are compatible with 
standard sensors and output 
devices. SOLUS can be located 
on site, or remotely via modem. 


Solus Systems, Inc. 

4000 Kruse Way Place, 2+ 285 
Lake Oswego, OR 97035 U.S.A. 
Phone: 503 - 635 · 3966 

Fax: 503 635 · 3004 


© 1989 Solus Systems, Inc. SOLUS™ and 
Personal Control Computer™ are trademarks of 
Solus Systems, Inc. 


Circle 254 on Reader Service Card 


PRODUCT FOCUS 
MULTIUSER SQL DATABASES 


requires minimal data administration. It 
also makes sense if you're looking for a 
development platform for DB2 applica- 
tions. 

SQLBase does not have the portability 
of some of its competitors, such as Ora- 
cle, but it is easy to manage and has a 
good set of supporting tools. SOLBase 
will appeal to a wide range of developers 
and users who need a high-performance 
SQL database server with low resource 
requirements. 

SQL Server is full of features, and it's 
an excellent choice for mission-critical 
OLTP applications. It is more costly in 
terms of resources and administration 
overhead than SQLBase and XDB, but 
for large networks and critical applica- 
tions it can't be beat. Many corporations 
have even begun moving DB2 applica- 
tions down to SQL Server. 

Oracle's strengths are its portability 
and large base of application support. 
Technologically, it lags behind its com- 
petitors, and it is a complex relational 
DBMS that is difficult to administer. It 
badly needs stored procedures and trig- 
gers. It should also implement either 
clustered indexes or hashed tables. The 
development tools also need upgrades. 

Ingres’s OME and KME extensions 
have established its technological leader- 
ship, which is a direction that other ven- 
dors should also consider. 

Informix is a perfect fit for smaller 
Unix systems. Informix’s chief rival on 
Unix 386 platforms is the Ingres Open 
Desktop system. Ingres appears to have 
the edge in tools and administration fa- 
cilities, while Informix has excellent 
VAR pricing and a large developer base. 
Both DBMSes are good picks, and cus- 
tomers will benefit from the competi- 
tion. 

Progress release 5 with SQL can now 
claim ANSI SQL compliance and has a 
rich 4GL to back it up. Unix developers 
enjoy Progress’s aggressive pricing strat- 
egy that encourages VARs with low run- 
time costs. Prices are dependent on the 
type of platform and operating system 
but are very competitive with Infor- 
mix’s. This is especially true if you con- 
sider that the total Progress package is 
sold at one price, while Informix’s Infor- 
mix-4GL and Informix-RDS are priced 
separately. Progress provides a good al- 
ternative to Informix and Open Desk- 
top— provided that you like its 4GL. m 


Rich Finkelstein, president of Perfor- 
mance Computing, Inc., in Chicago, isa 
leading consultant on relational and 
SQL-based database technology. You can 
reach him on BIX c/o “editors.” 


25 Cartridges in One! ™— 


172 fonts and 20 symbol 
sets in one cartridge. 


Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 


Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in- 
creased symbol set support 
including international symbols, 
currency and diacritical marks. 


25 Cartridges in One! is ideal 
for almost any type of applica- 
tion—like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 


Now that it's loaded with 172 fonts and 20 symbol sets, 
zx ase. 0 ahead—print up a storm. 


ae 25 Cartridges in One! is fully 
compatible with the HP LaserJet 
Series II, IID, and ПР. And, 
there's a new version available 


for the LaserJet III. 


For the dealer that carries 25 
Cartridges in One! in your area, 
call Pacific Data Products at 
(619) 552-0880. 


E X ый А Pacific Data Products— 
PACIFIC Plug into Power 


DATA PRODUCTS 
25 Cartridges in Опе! is a trademark of Pacific Data Products, Inc. All 
9125 Rehco Road, San Diego, California 92121 other company and product names are trademarks of the company or 
(619)552-0880, Fax (619)552-0889 manufacturer respectively. © 1990 Pacific Data Products, Inc. 
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ORA LOT 
OF COMPUTER. 


OK. So you don't have the biggest budget in the world. 
But that doesn’t mean you have to think small. 
Introducing the Dell System? 316SX, 16 MHz 386" SX. 


Now you can get into 32-bit computing with this — — 
complete 20 MB system. Including 512 KB of RAM, a VGA | 
Monochrome monitor, and three 16-bit industry sta andar lard Lu] 
expansion slots. With a S or a ази кш hint E | 
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See the Future. 


The FLEXSCAN" 9070U has been designed to offer maximum 
.CAD/CAE performance in the PC environment. 


tayo Our 16" flicker-free display is ideal for creating 3-D projections, 
! NUM the. 20kHz-50kHz horizontal scan range allows PC CAD 


г 
w^ 


XU ^. Capabilities at resolutions of up to 1024 dots X 768 lines. In the 
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Dolch's P.A.C. 486-25 
claims the portable 
performance title, but 
only for those with 
very deep pockets 


Mark L. Van Name 
and Bill Catchings 


not be far behind the first 486 desktop 

systems. The Dolch-P.A.C. (Portable 
Add-in Computer) 486-25 is the first— 
and, as we write this in late January, the 
only—486 portable. 

The P.A.C. 486-25 is not a machine 
for the casual user. Its base system in- 
cludes a 25-MHz 1486 CPU, a socket for 
a Weitek WTL4167 floating-point co- 
processor, 2 megabytes of memory, a 
100-MB hard disk drive, а 54-inch 1.2- 
MB or 3%-inch 1.44-MB floppy disk 
drive, an electroluminescent CGA dis- 
play, and three open AT-style expansion 
slots. Our evaluation unit came with the 
3!5-inch floppy disk drive, an additional 
2 MB of memory ($780), a carrying case 
($95), MS-DOS 3.3 ($150), and a VGA 
gas-plasma display instead of the stan- 
dard EL screen ($595). 

The P.A.C. 486-25 is also not for the 
poor user. The base system runs a hefty 
$12,995; our review unit would set you 
back $14,615. Dolch's 25-MHz P.A.C. 
386-25 lunchbox portable in a compara- 
ble configuration costs $3100 less; you 
pay a huge premium for the 1486. 


| t was inevitable: 486 portables could 


Top Performance 
Of course, you get something for all that 
extra money: performance. The P.A.C. 


SYSTEM REVIEW 


World's Fastest 
Lunchbox 


486-25 is by far the fastest portable com- 
puter that BYTE has ever tested. In the 
BYTE benchmarks, its overall applica- 
tion index of 26.3 is about 47 percent 
higher than that of the nearest competi- 
tor, the Toshiba T5200/100. 

The i486 provides virtually all of that 
performance edge. The P.A.C. 486-25 
beat the T5200/100 on BYTE's CPU in- 
dex by about 57 percent. The i486's in- 
ternal FPU increases the overall comput- 
ing lead even farther; the system was 
more than three times faster on BYTE's 
FPU tests than the T5200/100, the Com- 
paq Portable 386, or even Dolch's own 
P.A.C. 386-25. 

The P.A.C. 486-25's video and disk 
subsystems, however, hold it back. The 
video system was slower than those of all 
three of the above-mentioned portables— 
a full 33 percent slower than that of the 
T5200/100. Several factors contributed 


to this poor showing. First, the unit's 
Paradise VGA Plus adapter was an 8-bit 
card with only 256K bytes of memory. 
You can't replace the Paradise card with 
a faster one because Dolch modified the 
Paradise card to drive the gas-plasma 
display. The display actually connects to 
the card via the special display adapter 
on top of the card, not via the normal 
monitor connector. (There's also a spe- 
cial DC-to-DC converter that converts 
power from the unit's 200-watt supply 
into the power that the display requires.) 
The disk subsystem's performance, 
while better than the display's, is also 
nothing to crow about. It turned in a 
BYTE disk I/O index that was 9 percent 
above the T5200/100's, but a full 16 per- 
cent below that of the P.A.C. 386-25. 
One reason for this mediocrity may be 
the overhead of translating the physical 
continued 
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| See Your Data ` 


MapInfo software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anything in your database. Find addresses by street, 
ZIP code, city, etc. (We can even supply the maps.*) 


Any point or region on the map can have a complete 
record of data behind it. See your actual dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 


1.435 sine 
ea for catapoints 


Perform analyses on your data to sum, average, or count 
your database records by location. Color sales territories 
by volume of orders, ZIP codes by numbers of leads, 
countries by your demographic data. 


From street-level to worldwide, MapInfo 
can merge your databases with maps. Play 
visual "what if" with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Mapinfo can do it. 


*Mapinfo now has "TIGER," the most up-to-date and 
comprehensive library of street maps available on the PC. 
Prices vary. MapInfo comes with a map of the world and 
the U.S. with all ZIP code locations. Runs on IBM PCs or 
compatibles with 640K RAM, a hard drive, and graphics. 


Map/inío Corp. 


Changing The Way The World Looks At Information" 


200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 


Mapinfo is a trademark af MapInfo Corp. dBASE is a trademark of Ashton-Tate. 
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Dolch-P.A.C. 486-25 


Company 

Dolch Computer Systems 
2029 O'Toole Ave. 

San Jose, CA 95131 
(800) 538-7506 

(408) 435-1881 


Components 

Processor: 25-MHz Intel i486; socket 
for 25-MHz Weitek WTL4167 floating- 
point coprocessor 

Memory: 2 MB of 80-ns DRAM in four 
1-MB SIMMs on motherboard and 2 MB 
of RAM on 32-bit memory card 
(expandable to 16 MB); 128K bytes of 
BIOS ROM 

Mass storage: 3/2-inch 1.44-MB 
Toshiba floppy disk drive; 100-MB 23-ms 
IDE Conner Peripherals hard disk drive 
Display: 11-inch gas-plasma VGA 
Keyboard: 86-key AT layout with 12 
function keys 

М/О interfaces: One 9-ріп and one 25- 
pin serial port; one 25-pin parallel port; 
five AT-style expansion slots (three 
open); one proprietary 32-bit memory 
card slot 


Size 
16 x 914 x 7% inches; 20 pounds 


Price 
Base system: $12,995 
As reviewed: $14,615 


Inquiry 861. 


characteristics of the Conner Peripherals 
100-MB IDE (integrated device electron- 
ics) hard disk drive into a configuration 
that the BIOS can handle. The overhead 
slows the drive, which offers a 23-milli- 
second average access time and a 1-to-1 
interleave. 

Despite this slow disk subsystem and 
display, the P.A.C. 486-25 is an amaz- 
ing performer that made us want 486s on 
our desks. 


Compatibility 

The P.A.C. 486-25 fared wonderfully 
on our compatibility tests. Its standard 
AT-style expansion slots worked with all 
our test cards, including a Western Digi- 
tal Ethernet controller. The system also 
had no trouble with a Microsoft Serial 
Mouse or the Xircom Pocket Ethernet 
Adapter. 

On the software side, the unit flaw- 
lessly ran all our almost two dozen test 
programs, including several—Borland's 
Paradox 386 version 2.03, Foresight Re- 
sources’ Drafix CAD Ultra 3.03C, 
Microsoft's Windows/386, Quarterdeck 


Office Systems’ QEMM-386 1.10, and 
Wolfram Research's Mathematica 1.2— 
that use 32-bit instructions and memory 
beyond 640K bytes. 


Opening the Lunchbox 

Despite its sterling PC compatibility and 
great performance, the P.A.C. 486-25 is 
stodgy-looking. Its almost 20-pound 
case is a dull gray rectangular box the 
color of an old Sears toolbox. 

Inside, the P.A.C. 486-25 resembles a 
standard AT clone turned on its side. The 
vertically mounted Advanced Integration 
Research (AIR) motherboard runs along 
the front of the case, just behind the 
display. It measures 13 by 9 inches, the 
same size as the motherboard in many 
386SX desktop systems, and sports over 
75 chips—a lot, considering there’s no 
memory or VGA support on it. There is 
only one application-specific IC, a Chips 
& Technologies integrated peripheral 
controller that manages the AT bus. The 
ROM BIOS is from Phoenix Technol- 
ogies; the system by default copies both 
the ROM BIOS and the video BIOS to 32- 
bit memory for faster access. 

The i486 in our evaluation unit was a 
B6 step chip, so it still had a few bugs in 
its FPU section. A Dolch spokesperson 
said that Intel plans to swap final 1486s 
for B6 chips when the final chips are in 
full production; at that time, Dolch will 
in turn give early P.A.C. 486-25 buyers 
final i486s. The user can perform the 
swap (the CPU is socketed) or return the 
unit to Dolch at his or her expense. 

The system's memory is on a separate 
AIR card in a proprietary 32-bit expan- 
sion slot. That card can hold up to 16 MB 
of memory in 16 1-МВ single in-line 
memory modules. Our evaluation unit 
had 4 MB of 80-ns DRAM. The i486 
contains a built-in 8K-byte cache and a 
cache controller that manages the sys- 
tem's memory and lets the CPU run 
without wait states about 85 percent of 
the time. 

The P.A.C. 486-25 has five AT-style 
expansion slots: four 16-bit and one 8- 
bit. In our evaluation unit and in most 
P.A.C. 486-25 configurations, three of 
those slots are empty, providing a lot of 
expansion space for a portable. The other 
two slots hold the video and I/O cards. 
With a 54-inch floppy disk drive, one of 
the empty slots is limited to three-quar- 
ter length, but our unit's 34-inch drive 
left all three slots clear to their full 
lengths. You reach the connectors on in- 
stalled cards easily by removing a panel 
on the left side of the machine. To keep 
all the expansion cards and the 1486 cool, 

| continued 


XyWrite 1+ 3.52 
Load (large) 
Word count 
Search/replace 
End of document 
Block move 
Spelling check 

Microsoft Word 4.0 
Forward delete 


WORD PROCESSING 


Aldus PageMaker 1.0a 


Load document 
Change/bold 
Align right 

Cut 10 pages 
Place graphic 
Print to file 


Index: 


SPREADSHEET 
Lotus 1-2-3 2.01 
Block copy 
Recalc 
Load Monte Carlo 


Recalc Monte Carlo 


Load rlarge3 

Recaic rlarge3 

Recalc Goal-seek 
Microsoft Excel 2.0 

Fill right 

Undo fill 

Recaic 

Load rlarge3 

Recalc riarge3 


LI Index: 


Medium/Large 
elt 
:01/:06 
:03/:10 
011307 
107/:07 
:03/:18 


:10 


:01 
:01 
:05 
:02 
:@1 
:01 
:01 


:03 
:54 
:01 
710 
:01 


5.35 


DATABASE 


dBASE Ill 4 1.1 
Copy 155 
Index :04 
List :52 
Аррепа 1:39 
Delete :02 
Pack Т7 
Count ‘03 
Sort 51 
Index: 2.68 
SCIENTIFIC/ENGINEERING 
AutoCAD 2.52 
Load SoftWest 1:12 
Regen SoftWest 16 
Load StPauls 05 
Regen StPauls :02 
Hide/redraw 3:41 
STATA 1.5 
Graphics :10 
ANOVA :06 
MathCAD 2.0 
IFS 800 pts. :05 
FFT/IFFT 1024 pts. :05 
О Index: 8.15 
COMPILERS 
Microsoft C 5.0 
XLisp compile 2:12 
Turbo Pascal 4.0 
Pascal S compile :02 
В Index: 4.94 


All times are in minules:seconds. Indexes show relative performance; for all indexes, an 8-MHz IBM PC AT=1, 
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LOW-LEVEL PERFORMANCE: 


CPU 
Matrix 
String Move 
Byte-wide 
Word-wide: 
Odd-bnd. 
Even-bnd. 
Doubleword-wide: 
Odd-bnd. 
Even-bnd. 
Sieve 
Sort 


Index: 
FLOATING POINT? 
Math 

Error 


Sine( x) 
Error 


Index: 


N/A = Not applicable. 


1.74 
20.78 


17.04 
12.31 


13.55 
8.07 
7.63 
5.78 


6.20 


1.64 
0.66 


0.66 


28.20 


DISK I/O 
Hard Seek? 
Outer track 
Inner track 
Half platter 
Full platter 
Average 
DOS Seek 
1-sector 
32-sector 
File 1/04 
Seek 
Read 
Write 
1-megabyte 
Write 
Read 


О Index: 


' All times are in seconds. Figures were generated using the 8088/8086 


and 386 versions (1.1) of Small-C. 
? The errors for Floating Point indicate the difference between expected and 


actual values, correct to 10 digits or rounded to 2 digits. 


3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 100). 

4 Read and write times for File I/O are in seconds per 64K bytes. 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 


faster performance. 


Text 
3.26 Mode 0 
3:35 Mode 1 
6.70 Mode 2 
10.09 Mode 3 
585 Mode 7 
Graphics 
12.52 CGA: 
22.06 Mode 4 2.33 
Mode 5 2-33 
0.06 Mode 6 2.42 
0.48 EGA: 
0.83 Mode 13 4.06 
Mode 14 4.34 
3.39 Mode 15 N/A 
177 Mode 16 4.37 
VGA: 
2.48 Mode 18 4.61 
Mode 19 2159 
Hercules N/A 
ШЇ Index: 1.81 
CONVENTIONAL 
BENCHMARKS 
LINPACK 6420 
Livermore Loops* 
(MFLOPS) 0.68 
Dhrystone (MS C 5.0) 
(Dhry./sec.) 13192 


For a full description of all the benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE. 
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Dolch-P.A.C. 386-25 16.4 
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‘Cumulative application index. Graphs are based on 
indexes at left and show relative performance. 
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the P.A.C. 486-25 has two fans, one in 
the unit’s upper right corner and one in 
the power supply. 

Our only complaint about the P.A.C. 
486-25’s expansion abilities is that our 
evaluation unit’s case was too snug. It 
bowed the cards slightly, so that getting 
them in and out was tricky. 


Storage 
Just below the upper fan is a drive assem- 
bly that contains the Conner hard disk 
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drive and a slim-line Toshiba floppy disk 
drive. A Chicony Electronics CH-101 
I/O adapter controls the two drives. That 
card also provides two serial ports and 
one parallel port. If a 100-MB hard disk 
drive isn’t big enough for you, Dolch also 
offers a 200-MB drive for $1995. 

The BYTE Lab had some hard disk 
drive troubles: The first drive it received 
was bad, and the second produced inter- 
mittent read errors. We did not, however, 
experience those errors; the drive ran 


STARRING 
• Over 50 new predicates—database, file-handling and more! e Command-line compiler option 
e Support tor network file-sharing » BGI graphics included « Expanded program control of built-in editor 
e 05/2 version available now è Upgraded toolbox with new predicates also available 
e Free technical support, including BBS 


PDC Prolog Compiler 
For MS-DOS $249 
For OS/2 (includes DOS version) $599 
PDC Prolog Toolbox $125 

Shipping & handling extra. 

Visa & MasterCard accepted. 

To order, call 1-800-762-2710 


(404) 873-1366 


FAX: (404) 872-5243 
BBS: (404) 872-5358 
MC! Mail: PDC-Atlanta 


Prolog Development Center/Atlanta Outside USA and Canada, contact: 
568 14th Street, N.W. 
Atlanta, GA 30318 


Prolog Development Center, ApS 
H.J. Holst Vej 5 А 

DK-2605 Broendby, Denmark 
Telephone: +45 36 72 10 22 

FAX: «45 36 72 02 69 

MCI Mail: PDC Copenhagen 


РОС Prolog is a Trademark of Prolog Development Center. 
Turbo Pralog iz a Registered Trademark of Borland international, inc. 
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without any problems throughout our 
tests. A Dolch spokesperson attributed 
the trouble with the first drive to damage 
during shipping. 

The rest of the system is pretty much 
the same as other Dolch portables. The 
86-key detachable keyboard clips onto 
the front of the unit. It follows the origi- 
nal AT keyboard layout, with two excep- 
tions: There are 12 function keys, not 10, 
and those keys are in a row across the top 
of the keyboard rather than in a cluster on 
the left side. The keyboard had a me- 
chanical click that was a little tinny for 
our tastes. 

The only standard software was a set 
of two disks of Paradise VGA utilities 
and the built-in Phoenix setup program. 
Dolch sells MS-DOS, but you have to in- 
stall it yourself. 

The documentation is among the worst 
that we've seen. The manual was obvi- 
ously assembled from different pages of 
other Dolch manuals—some pages were 
numbered sequentially, some by chap- 
ter—and it contained many small inaccu- 
racies. À separate motherboard manual 
was somewhat helpful, but Dolch should 
put more time into its documentation. A 
Dolch spokesperson said that the com- 
pany was in the process of preparing new 
manuals. 


The Good and the Bad 

On the support side, there's good news 
and bad news. The good news is a toll- 
free number for technical support and 
staff who know the system inside and 
out. The bad news is a standard one-year 
parts-and-labor warranty, under which 
you pay to ship the unit to Dolch for 
repair. 

That warranty, like Dolch's software 
policies, was fine once, but not today. 
Vendors such as Dell, Austin, Gateway 
2000, and PC Brand install DOS on the 
hard disk for you and provide a year of 
on-site service standard, even with their 
$2000 to $3000 clones. It's a shame that 
a company that's selling a system for 
$13,000 (or more) can't offer the same 
niceties. 

The bottom line for the P. A.C. 486-25 
is simple: It provides the best portable 
performance available, but at a very high 
price. If you need all that speed badly 
enough, and if you can afford the price, 
goforit. M 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and "wbc3, " respectively. 


Surprisingly, | 
there is a whole 
new world of uses 
for your computer! You can use 

your computer to deal with all the 

countless bits of "random" information 

you handle every day: plans, notes, lists, 
actions, contacts, ideas, and much more. 
INFO SELECT™ will not only give you 
instant access to this important information 
... it will help you make better decisions and 
see important new relationships. Try 

INFO SELECT risk-free and discover a 
whole new dimension of computing. 


Photographic memory 

INFO SELECT is like having a 
‘photographic memory’ that gives you 
perfect superfast recall of up to 64,000 
items of information. 


INFO SELECT is even better Шай а 


personal secretary. You can 
ask for information and get the 
answer -- faster than a 
secretary could walk into your 
office! 

INFO SELECT is 
versatile. You can: track 
things to do; edit electronic 
mail; and plan a project or 
event - quickly and easily. You 
can even build a sophisticated 


“knowledge” base - or an unstructured data 


base - without programming. 

When Harry calls you on the phone, 
you'll display the six windows on Harry 
before he finishes his first sentence! No 


INFO SELECT is easy to use - yet 
powerful. 


more embarrassing 
pauses or 
scrambling for 
information. 
INFO SELECT also 
includes the world's first 
"3-D" wordprocessor. You'll be amazed 


. how it works. 


Instead of one window or ten, 
imagine up to 64,000! The uses are 
endless. If you can "type" it - you can 
"INFO SELECT” it. 

Were you born with a memory 
situated squarely on the tip of your tongue? 
Do you forget things like which day you 
placed an order or important numbers? If 
you are forgetful you need INFO SELECT - 
the paiya that remembers almost 
everything for you. 


Better than a PIM 


INFO SELECT is 
better than a desktop 
organizer and better than a 
Personal Information 
Manager (PIM). For 
example, Sidekick can’t show 
the multi-views of Agenda. 
Agenda takes weeks to leam 
and can’t add one plus one. Grandview can 
show an outline of the features of Sidekick 
but can’t dial a phone number! INFO 
SELECT combines many of the benefits of 
all these types of software and then goes 
even further. It costs less too! 


Announcing the fastest new 
$99 way to deal with рома, 
ideas, ists, plans, projects .. 


Because INFO SELECT is memory 
resident (if you choose) you 


МЕ ^ can quickly jump in from other 


programs. 


Award winning 
TORNADO 
INFO SELECT is based 


pm-— ОП the pioneering 
е 


TORNADO™ software PC 
World called "Excellent, 
Excellent, Excellent, Excellent" and PC 
Magazine awarded Editor's Choice - twice. 

Best of all, INFO SELECT is easy to 
learn. You'll know the basics in 15 minutes. 

INFO SELECT has an introductory 
price of just $99.95! You can even try it 
risk-free with a 30-day money back 
guarantee. But hurry - this is a limited time 
offer. 

Doesn't it make sense to get the 
software package that can open up a whole 
new world of important uses for your 
computer? 

For the name of your nearest dealer or 
to order direct, call today toll-free 


(800) 342-5930 ana get ready for a 


new dimension of computing. 


iip meti, Tu 


D Select 


Асау Late, 
The suportas way to deal тр moles, v 

plans, projects, aml att ууш RANDON тя 
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Micro Logic 


100 Second St * Hackensack, NJ 07602 
Call toll-free: (800) 342-5930 / (201) 342-6518 


BASIC OPERATION: You will see several windows of different sizes side-by-side on your screen. Info Select windows can hotd: notes, pians, lists, facts, letters, contacts, and much more. You can: open a 
new window, type into it; and shape it; edit an existing window; resize, remove, or print a window; browse through windows with the arrow keys; search for a group of windows related by a word or phrase; 
hot-key between INFO SELECT and a wordprocessor or spreadsheet; and much more. E : five ways to see overviews; hypertext; fast sort; line drawing; date tickler; dialer; 
searching by text or date ranges; add columns of numbers; 3-D wordprocessing; support of some commands of popular wordprocessors; can store data in EMS; template or free-form windows; import and export 
files, screens, and databases; move, join, and duplicate windows; efficient on portables; stand-alone or memory-resident; pull-across menus; and much more. Data is structured in multiple stacks of intelligent text 
windows; uses a unique easy powerful system of parallel text processing and progressive resolution searching without keywords. Version available with LAN file locking and sharing. 

infobases up to 10 megabytes; text searches up to 700kb/sec; up to 32,000 characters per window; up to 64,000 windows per infobase; takes just 7K in swap mode; for the IBM PC/XT/AT/PS2 and true T€ 1.2 
not copy protected. MAIL ORDERS: Send name, address, phone number, and payment by check, Visa, or MC to address shown. Please include $3.50 shipping ($10 outside continental USA). 30 day money 
back guarantee. TORNADO OWNERS: INFO SELECT includes everything in Tornado and much more. Call today for our special limited time trade-up offer. ; Contact Atlantex 
U.S.A. (203) 655-6980. TRADEMARKS: Trademark (owner): Tornado and Info Select (Micro Logic), Agenda (Lotus Development), Sidekick (Borland International), Grandview (Symantec), IBM PC, XT, 
AT, PS/2 (IBM). © 1990 Micro Logic Corp. U.S.A. 


АСМА offers "...performance, expansion 
| possibilities, better-than-average war- 
| "4 шш ranty, and reasonable prices. This is 
| з ! i|  animpressive machine." "...our 
ER. 4 favorite is the ACMA 386/25 
| Business System." PC 
Magazine 11-28-89 


Аста glzshéSPrice 


45 Day "Risk Free" Money-Back Guarantee -- Two Year System Warranty" -- Unlimited Lifetime 
"Toll-Free" Technical Support -- Replacement Parts Shipped Air Express FREE! -- Fastest 
Delivery In The Industry -- Flexibility Makes Ownership Easy -- Hearing And Speech Impaired 
TDD Service -- Commercial Leasing -- On-Site Service Available! 


Urgent News: _ 


q 


Get all the hardware you need to 
start computing today! 


wait state - page mode interleaving - 1MB RAM expandable to 
16MB - 80387 math coprocessor socket - built-in ROM based 
setup - 1.2MB or 1.44MB floppy drive - 65MB (28ms) hard drive 
- 1:1 interleaved hard/loppy controller - parallel, serial and game 
ports - eight expansion slots -200 watt UL approved power 
supply - enhanced 101-key keyboard - 16 bit VGA card - Color 
VGA monitor- Panasonic 1124 printer, 24 pin Near Letter Quality 
(NLQ), PC Magazine Editor's Choice Nov. 14, 1989-6’ parallel 
printer cable - ten diskettes - computer paper - User's Guide and 
“Easyview" stand - Microsoft DOS & OS/2, Unix, Xenix and 
Novell compatible. Upgrade with video options, larger hard 
drives, tape backups and printers. 


Combos 


Ship Free!" | 


ЖА Now, for a'limited time, 
i get PFS: First Choice 


y 
an 


4 


NEC 3D Monitor, & ATI Video Card With 
Mouse (PC Mag. Editors Choice 6/89) $890 
Hyundai Color VGA Monitor & Acma VGA 


for $95 when you pur- 
chase any Acma com- 
puter. You save almost 


Video Card $458 40% off the regular 
Hyundai EGA Monitor & Аста EGA Video retail value of $149! 
Card $419 


Complete 286 Business Package | 286/12 3865Х 386/20 386/25 
| | à ) [ 7 ' Ф | » 65 | | Т ' A к | Р ^) 0 r^ ағ ini , (d Mila i y ч T -— i m m A 4 ) Г " 
zi : r , т ғ = L \ J i y « F - * , * D Р P J d Ao L J L r -* TE Pa » A. Sd 1 ny i LU A. ^h ч. 
REE Surge Protector and Printer Stand | "е а Only 1? i 
ACMA's 286/12 with Intel's 80286/12MHz CPU - New Enhanced | — 45 Day Money-Back Guarantee! ~ 45 Day Money-Back Guarantee! — 45 Day Money-Back Guarantee! — 45 Day Money-Back Guarantee! 
AT CHIPSet - AMI BIOS - 0 wait state - page mode interleaving | — Intel 80286-12 CPU running atl — Intel 80386SX-16MHz CPU — Intel 80386-20 CPU running at — Intel 80386-25 CPU running at 
- 512K RAM expandable to 8MB - 80287 math coprocessor 6/12MHz (keyboard switchable) ^ — Intel Chipset and AMI BIOS 6/8/16/20MHz 6/8/16/25МН2 
support - ROM based setup - shadow ВАМ - 1.2МВ ог 1.44MB | — Chips & Technologies "NEAT" _ 1MB 32-bit high-speed RAM — AMIBIOS — AMIBIOS 
floppy drive - 20MB hard drive - dual hard/floppy controller CHIPSet, and AMI BIOS — 0 walt state with page mode — 1MB 32-bit high-speed RAM, — Cache Upgrades: 32K or 64K 
- parallel and serial ports - eight expansion slots - 200watt UL | — 512K RAM, expandableto8MBon interleave architecture expandable to 16MB cache options available 
approved power supply - enhanced 101-key keyboard - system board — Shadow RAM for system & video — Ожай state with page mode — 1MB 32-bit high-speed RAM, 
monochrome monitor and video card - Panasonic 1180 printer | — 0 wait state with page mode BIOS relocation interleaved architecture expandable to 16MB 
(192/38 cps) PC Magazine Editor 's Choice Nov. 14,1989 - 6 interleaved architecture — Supports EMS/LIM4.0 — Shadow RAM for lightning-fast — 0 wait slate with page mode 
parallel printer cable - ten diskettes - computer paper - User's | — 384K Shadow RAM wIMBoption _ „су math system & video BIOS relocation interleaved architecture 
Guide and "Easyview" stand - Microsoft DOS & О5/2, ымы. — Eight expansion slots coprocessor — Supports EMS/LIM 4.0 — Shadow RAM for lightning-fast 
ое and Novell — Sit with video options, larger | _ 200W UL, CSA & TUV approved — Seven рүн — Supports 80287, 80387 and system & video BIOS relocation 
ard drives, tape backups and printers. power supply (110/220V) — oiv qeovit'oove а Weitek math coprocessors — Supports EMS/LIM 4.0 
— Supports EMS/LIM 4.0 — ROM-based setup — Fight expansion slots offer — Supports 80287, 80387 and 
Complete 3865X P ackage — Supports 80287 math coprocessor _ om — tremendouse growth Weitek math coprocessors 
- 3 Aa PAN — 1.2MBor 1.44MB floppy drive i рру — 200W UL, CSA & TUV approved — Eight expansion slots offer 
INOW: Ppl, 27 — High performance 1:1 interleaved — e eiae ne р das y 1102200) pig pies 
REE Surge Protector and Printer Stand dual hardfloppy disk controller  _ mete a س‎ @r — Built-in ROM based setup т ست‎ "eer wom 
АСМА: 3B6SX with Intel's 80386SX-16MHz CPU- AMI BIOS - | — Parallel, serial &gameports — cir eee wpanorybackup 2М810000 OOM based adi 
Intel ChipSet - 0 wait state - page mode interleaving- 1MBRAM | — Clock calendar wbattery back-up Enhanced 101-keyk — High performance 1:1 interleaved i 
- 80387SX math coprocessor support - eight expansion slots - | — Enhanced 101-key keyboard nhanced чү eyboard dual hard/floppy drive controller — — 1.2MB or 1.44MB floppy drive 
200watt UL approved power supply - 40MB/28ms hard drive - | _ vtae — Users Guide &"Easyview" stand — Parallel, serial & game ports — High performance 1:1 interleaved 
à е User's Guide & "Easyview" stand dual h d ller 
1.2MB or 1.44MB floppy drive - parallel and serial ports - | _ MS-DOS & 08/2. Unix. Xenxand ` MS-DOS & OS/2, Unix, Xenix and ^ — Clock calendar w/battery back-up ard/floppy drive contro 
enhanced 101-key keyboard - monochrome monitor with Novell compatible i Novell compatible — Enhanced 101-key keyboard — Parallel, serial & game ports 
tilt/swivel stand and monochrome video card - Panasonic 1191 - — CholceofMiniorStandardcase ——— ilo & * — Clock calendar w/battery back-up 
| ' ; — Choice of Mini or Standard case ; User's Guide & "Easyview" stand 
printer (240/48 cps) - 6' parallel printer cable - ten diskettes - (Verlical case $150) (Vertical case $150) — MS-DOS 60972 Unix, Xenix and — Enhanced 101-key keyboard 
computer paper - User's Guide and "Easyview" stand - Microsoft 2 — 2 year warranty Novell compatible j — User's Guide & "Easyview’ stand 
DOS & 05/2, Unix, Хепіх and Novell compatible. Upgrade with | — £ Yar warranty Commercial leases start at $44/mth.* A | „== 
video options, larger hard drives, tape backups and printers — Standard case (Vertical case $150) — MS-DOS & OS/2,Unix, Xenix and 
Мрт. Mono EGA VGA “incase Mono EGA VGA  .. 2yearwarranty Novell compatible. 
40MB/28ms $1,229 $1,529 $1,629 65MB/28ms $1,695 $1,995 $2,095 Commercial leases start at $57/mth.° — — Standard case (Vertical case $150) 
Complete 386/20 Power Package | вмвовт $1,369 $1,669 $1,769  120MB/28ms $2,095 $2,395 $2,495 — 2 year warran 
y ly 
With Morir * — Mono EGA VGA 
NT» CEN "T" Video Boerd Commercial leases start at $65/mth." 
LNU VY. DHA, JU Td 65MB/28ms $1,895 $2,195 $2,295 et 
FREE Surge Protector and Printer Stand Video инф, 120MB720ms $2,295 $2,595 $2,605 аюби Mono EGA VGA 
ACMA's 386/20 with Intel's 80386/20MHz CPU - AMI BIOS - 0 nen 35005 RE {АШ 


120MB/28ms $2,495 $2,795 $2,895 


Open 7 Days A Week! 


Hearing & Speech Impaired TDD 800-456-8898 
Mon - Fri 7am to врт, Sat - Sun дат to Эрт PST 


Acma 


117 Fourier Ave., Fremont, CA 94539 (415) 623-1212 (415) 623-0818 Fax 


We accept Visa, Mastercard (no surcharge), American Express, C.O.D. via certified check, qualilied P.O.'s, money orders, wire transters, and personal checks (allow 7 days to dear). Cash, check or wire transfer prepayments get 1% discount. Add 3% for shipping and handling ($3 
min.), or 4% for second day air on systems. In СаНотіа add 7% sales tax. Call for shipping costs for Military addressed (APO/FPO), or if outside the continental United States. 45 day money back guarantee does not include monitors, accessories, retum shipping and handling. 


Software, accessories, printers, monitors and shipping are not refundable. Replacement parts are cross-shipped via 2nd day air at Acma's expense with an approved RMA. Customers assume all responsibilities and costs tor retuming defective parts to Аста. We аге not responsible 
lor errors in typography or photography, and reserve tha right to substitute equivalent, or better, paris. Pricas and specifications are subject to change without notice, and all brand names are registered trademarks of their respective companies. "Two year system warranty —1st year 
parts and labor, 2nd year labor. Products not made by Acma are covered by the manufacturer's warranty. "Commercial leasing is for qualified businesses only, and the amount listed is based on a 36 month, zero dawn, 10% purchase option lease on basic configurations. "* Free 
shipping al Video Combos is by UPS ground , and covers the monitor and video card when purchased seperately from any other products. " . 
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These 386SX laptops 
provide 386 power 
without the cord 


David Claiborne 


be small and lightweight and operate 

on batteries for several hours. As lap- 
tops have become more sophisticated, so 
have their users, who increasingly expect 
support for VGA displays and the pro- 
cessing power to accommodate power- 
hungry 386-based desktop applications. 
The problem is that, traditionally, these 
features have been mutually exclusive. 
To attain small size and weight and also 
achieve long battery life, processing 
speed and crisp displays have often been 
compromised. 

The introduction of a new class of bat- 
tery-powered 386SX laptop computers 
has changed all that. These computers 
take advantage of the 386SX CPU’s 
lower power requirements to provide 386 
processing power without being tethered 
to an AC power cord. The newest 386SX 
laptops all feature VGA graphics with a 
good aspect ratio, a minimum of | mega- 
byte of memory, and a 20- or 40-MB 
hard disk drive in a 15-pound clamshell 
package that runs for 1 4 to 3 hours ona 
single battery charge. 

I recently tested four of these ma- 
chines: the Dell 316LT, Tandon LT/386, 
Toshiba T3100SX, and Zenith Super- 
sPort SX. The BYTE Lab benchmarks 
revealed some performance differences, 
but all these machines performed well, 
and all were significantly faster than 
comparable 286 laptops. They were also 
compatible with a variety of application 
programs, including Microsoft Word 


| t’s no longer sufficient for a laptop to 


SYSTEM REVIEW 


Four 3865Хеѕ to Go, 
Hold the AC 


Clockwise from top: The Tandon LT/386, Toshiba T3100SX, Zenith SupersPort SX, 


and Dell 316LT. 


5.0, Lotus 1-2-3 release 3.0, and Bor- 
land's Paradox 386. There were, how- 
ever, some definite performance differ- 
ences and cost/performance trade-offs. 


Dell 316LT 

The 316LT is Dell Computer's first lap- 
top, and it's impressive. The base system 
includes 1 MB of RAM, a 3'^-inch 1.44- 
MB floppy disk drive, and a 20-MB 27- 
millisecond hard disk drive for $3499. 
The 40-MB 25-ms hard disk drive in my 
review machine boosted the price by 


$300. Both hard disk drives are Conner 
Peripherals devices with an integrated 
device electronics (IDE) controller. 

The 316LT sports attractive styling— 
something that's often absent in other 
machines. You'll find the on/off switch, 
reset button, and AC power jack on the 
left side of the unit, just under the key- 
board. The battery pack slides in from 
the left side, just to the rear of the switch- 
es, and the floppy disk drive sits opposite 
the battery pack. 

continued 
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REVIEW 


FOUR 386SXES TO GO, HOLD THE AC 


Dell 316L | 


Tandon LT/386 


Toshiba T3100$SX 


Company Dell Computer Corp. Tandon Computer Corp. Toshiba America Information Systems, 
9505 Arboretum Blvd. 609 Science Dr. Inc. 
Austin, TX 78759 Moorpark, CA 93021 Computer Systems Division 
(512) 338-4400 (805) 529-8227 9740 Irvine Blvd. 
Irvine, CA 92718 
(714) 583-3000 
Components Processor: 16-MHz 386SX Processor: 16-MHz 3865X Processor: 16-MHz 386SX 
Memory: 1 MB of RAM, expandable Memory: 1 MB of RAM, expandable Memory: 1 MB of RAM, expandable 
to8 MB to5 MB to 13 MB 
Mass storage: Internal 32-inch 1.44- Mass storage: Internal 32-inch 1.44- Mass storage: Internal 3Ve-inch 1.44- 
MB floppy disk drive; 40-MB 25-ms MB floppy disk drive; 40-MB 25-ms MB floppy disk drive; 40-MB 25-ms 
hard disk drive hard disk drive hard disk drive 
Display: 6- by 8-inch, 640- by 480-pixel Display: 61/2- by 82-inch, 640- by 480- Display: 6- by 8-inch, 640- by 480-pixel 
VGA backlit LCD pixel VGA backlit LCD VGA gas-plasma 
Keyboard: 83-key modified IBM Keyboard: 82-key modified IBM Keyboard: 86-key modified IBM 
Enhanced layout Enhanced layout Enhanced layout 
I/O interfaces: Serial, parallel, external IO interfaces: Serial, parallel, and I/O interfaces: Serial (two), parallel, 
analog VGA monitor, and keyboard external analog VGA monitor, floppy external analog VGA monitor, and 
ports; 8-bit half-card slot disk drive, keyboard, and numeric numeric keypad ports; modem slot; 
Battery life (observed): 172 hours keypad ports proprietary expansion slot 
Recharge time: 2 hours Battery life (observed): 3 hours Battery life (observed): 3 hours 
Recharge time: 14 hours (two batteries) 
Recharge time (hours): 3 hours 
(1V2 hours per battery) 
Size 3% х 12749 X 1434o inches; 325 х 12% by 13% inches; 3'Ao X 12% x 14% inches; 
151% pounds 14% pounds 14%, pounds 
Price Base system: $3499 $4429 $5999 
As reviewed: $3799 
Inquiry 867. inquiry 868. Inquiry 869. 


The external connections are at the 
rear, hidden behind a plastic panel that 
slides away to reveal connectors for a 
parallel port, a serial port, an analog 
УСА monitor, and an external keyboard. 
Also present are a half-length 8-bit ex- 
pansion card slot and two external con- 
nectors for unannounced options. 

The 83-key keyboard offers an ar- 
rangement that’s similar to the IBM En- 
hanced layout, except that the Control 
and Alt keys only appear on the left side 
of the keyboard. Laptop users should ex- 
perience no problems switching between 
the 316LT and their desktop computer. 

The display is a backlit LCD that uses 
black characters on a white screen and 
measures 6 by 8 inches. A Chips & Tech- 
nologies video BIOS provides full VGA 
capability. 

Getting inside the 316LT is a simple 
matter of removing nine screws on the 
bottom of the case. The interior reveals 
three unique features. One is the half- 
length expansion card slot. Another is a 
set of eight single in-line memory mod- 
ule sockets that you can fill with 1-MB 
` SIMMs for a total of 8 MB of memory. 
The third feature of note is the nickel- 
cadmium battery, which is the smallest 
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and lightest used by the machines re- 
viewed: It weighs just 174 pounds and 
measures 6 by 3% by 1% inches. (The To- 
shiba battery is actually lighter at 1% 
pounds, but you need two of them.) It had 
a relatively short operating period of 90 
minutes or less during testing. Most peo- 
ple will want a second battery. An inter- 
nal backup battery powers the computer 
for up to 2 minutes, so you can swap in a 
freshly charged main battery without 
losing data. 

You access Dell's ROM-based power 
management system by pressing the 
Ctrl/Alt/Insert keys. Options include 
shutting down the display and the hard 
disk drive during periods of extended in- 
activity, and disabling devices that you 
are not using, such as the serial and par- 
allel ports, or a math coprocessor, if in- 
stalled. Changes don't take effect until 
you reboot the computer. 

The 316LT's bundled software con- 
sists of a tutorial and a few utilities— 
DOS isn't included. The utilities disk 
contains an extensive diagnostic pro- 
gram, an EMS 4.0-compatible expanded 
memory manager, and four utilities that 


‚ adjust the display. 


Since you can't take a Dell machine to 


a dealer (the company sells exclusively 
through mail order), Dell takes extra 
pains to make sure its documentation 
will help its customers install upgrades 
and fix problems. The company provides 
complete and explicit instructions for 
taking the 316LT apart, adding memory 
SIMMs, adding an expansion board, and 
even swapping out the hard disk drive. 
But the manual is in a three-ring, slip- 
cased binder that's almost as large as the 
computer itself. Given that the 316LT isa 
portable computer, the manual should be 
portable, too. 


Tandon LT/386 

The Tandon LT/386 is the least attractive 
of the four units evaluated. The $4429 
base machine includes 1 MB of RAM, a 
3'^-inch 1.44-MB floppy disk drive, and 
a 40-MB hard disk drive. 

The unit's on/off switch is a standard 
rocker switch. Three external connectors 
(serial, parallel, and floppy disk drive 
port) are mounted on an exposed strip 
that's subject to damage during transit. 

The 82-key keyboard layout is easy to 
use. It has Control and Alt keys on both 
sides of the keyboard and an Fn key at the 
lower left corner that invokes the Home, 


REVIEW 


FOUR 386SXES TO GO, HOLD THE AC 
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Zenith SupersPort SX 


Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(800) 553-0331 


Processor: 16-MHz 386SX 

Memory: 1 МВ of RAM, expandable to 8 MB 
Mass storage: Internal 32-inch 1.44-MB 
floppy disk drive; 40-MB 25-ms hard disk 
drive 

Display: 6- by 8-inch, 640- by 480-pixel VGA 
fluorescent backlit LCD 

Keyboard: 79-key modified IBM 

Enhanced layout 

I/O interfaces: Serial, parallel, external 
analog VGA monitor, expansion chassis, and 
disk drive ports; modem slot 

Battery life (observed): 3 hours 

Recharge time: 3 hours 


3% x 12% x 15% inches; 
1674o pounds (with battery) 


$5999 


Inquiry 870. 


PageDown, PageUp, and End functions. 
The 12 standard function keys are only 
half as high as the other keys, but I didn't 
find this to be a problem. 

The Tandon display is the largest of the 
four, measuring 6% by 8% inches. The 
display, however, was one of the unit's 
weakest points. The hinge mechanism 
that lets you set the display to the opti- 
mum angle for the ambient light didn't 
work. Tandon says that this is not a prob- 
lem with currently shipping machines. 
The screen is noticeably slower than the 
other LCDs; when I rapidly moved a 
mouse in Microsoft Word 5.0, the arrow 
indicator disappeared from the screen. 
But one nice feature of the display is the 
ability to toggle between black on white, 
white on black, and an external monitor. 

Although Tandon, Dell, and Zenith 
all use the Conner Peripherals 40-MB 
hard disk drive, only Tandon optimized 
its BIOS to work with it. The resulting 
improvement in the drive's transfer rate 
didn't show up on BYTE’s low-level disk 
benchmarks. But the LT/386 achieved 
impressive scores in disk-intensive appli- 
cation tests such as the dBASE III tests. 
In fact, the enhanced performance of the 
hard disk drive gave the Tandon the high- 


est application index of the group. 

Unlike Dell, Tandon doesn't want the 
user to open its computer. À proprietary 
slot is accessible by simply removing an 
external panel and sliding in a card. Tan- 
don is developing a modem card and a 
card to link an expansion chassis to the 
LT/386. Neither was available at press 
time. 

The Tandon system board accepts an 
80387SX math coprocessor and an addi- 
tional 4 MB of memory on two special 
memory cards. The instructions for add- 
ing a math coprocessor or extra memory 
are simple: **Contact your Tandon dealer 
for assistance." Despite this lack of di- 
rection, it is easy to open the unit and lo- 
cate the empty socket for the copro- 
cessor. But there's no mention of how to 
install the memory cards. Tandon says 
that it will include instructions in future 
revisions of the user's manual. 

The Tandon battery is another weak 
link and demonstrates less engineering 
development than other laptop batteries. 
The nickel-cadmium battery floats 
loosely inside its storage cavity and rat- 
tles around when you move the com- 
puter. Tandon rates battery life at 3 
hours, assuming no accessories and a 10 
percent disk duty cycle. To conserve 
power, you can set the display and disk 
drive to turn off after a user-selectable 
time-out period ranging from a few sec- 
onds to 15 minutes. As with the Dell 
316LT, the power management functions 
are in ROM. You access them by pressing 
Ctrl/Alt/Esc. The machine reboots itself 
upon exiting the setup program. 

Like the other units, the LT/386 uses 
an external AC transformer, about the 
size of a small brick, to provide AC 
power and to recharge the battery. But 
where the other units recharge the bat- 
tery pack in 2 to 3 hours, the LT/386 
takes up to 14 hours. The time is even 
longer if you're using the computer dur- 
ing the recharge period. 

The LT/386 comes with Tandon's ver- 
sion of MS-DOS 3.3. The standard soft- 
ware includes the Microsoft expanded- 
memory device driver for 386-equipped 
computers. There are no diagnostics or 
tutorial programs. 

Documentation consists of a thin, 
wire-bound manual that covers both the 
LT/386 and the LT/286, and a DOS man- 
ual. The manual provides information on 
setting up the computer, a short overview 
of the DOS command structure, and a 
cursory guide to installing options. 


Toshiba T3100SX 
Toshiba's 386SX laptop breaks ground 
in several areas, maintaining Toshiba's 


position as a major innovator in the lap- 
top field. The machine's biggest achieve- 
ment is the low-power gas-plasma dis- 
play that makes the technology feasible 
in a battery-operated laptop. Even with 
the low-power design, Toshiba had to 
make concessions elsewhere in the ma- 
chine to obtain sufficient power for the 
display, but the screen is very sharp. 

The basic configuration includes a 
3!5-inch 1.44-MB floppy disk drive, a 
40-MB hard disk drive, and 1 MB of 
RAM. But the T3100SX can accept up to 
13 MB of internal memory. The unit also 
includes dual nickel-cadmium batteries 
that power the machine for up to 3 hours 
and let you swap out a depleted battery 
with the power on. 

The on/off switch is located on the 
right side, just behind the floppy disk 
drive. Located on the left side are open- 
ings for an optional internal modem, an 
optional numeric keypad, and a reset but- 
ton. In the rear of the machine, the re- 
maining external ports are tucked behind 
the carrying handle. These include two 
serial ports, a parallel port, and an RGB 
port for an external VGA monitor. The 
parallel port accommodates a printer or 
an external floppy disk drive. Toshiba 
also includes a proprietary 16-bit expan- 
sion slot. 

The 86-key IBM Enhanced-style key- 
board is well laid out. The Fn key toggles 
the computer speed, displays the battery 
monitor window, and invokes the numer- 
ic keypad overlay. 

The gas-plasma screen is impressive. 
It measures 6 by 8 inches. This provides 
an ideal 4-to-3 aspect ratio for VGA. It's 
sharp enough and fast enough to use as 
your desktop display. The internal cir- 
cuitry maps the VGA color palettes into 
16 intensity levels. Using VHCAD, a To- 
shiba utility program, you can assign 
VGA colors to specific gray levels. The 
VHCAD program includes 10 preset 
combinations that have the gray scales al- 
ready optimized for most applications. 
The screen is the slowest of the displays 
tested, but what it lacks in speed, it more 
than makes up for in clarity. 

Toshiba compromised hard disk drive 
performance to get the power for the 
plasma display. The T3100SX uses a 
specially built hard disk drive with a 
slower than normal rotation speed to save 
power. The slower rotation speed doesn't 
slow the average access speed—the drive 
still performs at around 25 ms. But it 
does slow the transfer rate in BYTE's 
benchmark tests. In the 1-MB write/read 
tests, the hard disk drive is substantially 
slower than those of the other units. 

continued 
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APPLICATION-LEVEL 


DATABASE Tandon Zenith Dell Toshiba 


WORD PROCESSING Tandon Zenith Dell Toshiba 


XyWrite 11+ 3.52 Med./Large Med./Large Med./Large Med/Large dBASE 1+ 1.1 

Load (large) :10 13 114 :19 Copy :36 55 1:03 1:17 

Word count :04/:28 :04/:27 :04/:27 :04/:28 index :06 :06 :06 :29 

Search/replace :07/:26 :07/:26 :07/:27 :07/:28 List 1:33 1:11 1:09 1:34 

End of document :02/:15 :02/:15 :02/:15 :02/:18 Append 1:23 2:03 2:05 2:38 

Block move :16/:16 34/13 :14/:14 11/710 Delete :02 :03 :04 :05 

Spelling check :11/1:24 :11/1:23 :11/1:24 :12/1:28 Pack 556 1:35 1:36 2:09 
Microsoft Word 4.0 Count :04 :05 :05 :26 

Forward delete :20 "19 :19 :19 Sort :33 :57 :58 1:52 
Aldus PageMaker 1.0a 

Load document :09 :09 :09 18 Û Index: 2.72 2.05 1.94 1.02 

Change/bold :32 :33 :27 :37 

Align right :24 :24 :26 :28 SCIENTIFIC/ 

Cut 10 pages :23 :20 :30 S1 ENGINEERING Tandon Zenith Dell Toshiba 

Place graphic :06 :04 :05 :06 AutoCAD 2.52 

Print to file 2:02 2:14 2:16 2:43 Load SoftWest 2:36 2:49 2:42 2:58 
а Regen SoftWest 2:24 2:39 2:31 2:53 
Index: 2.10 2.17 2.09 1.94 Load StPauis :46 :46 :46 :51 

Regen StPauls :41 :41 :42 :44 

SPREADSHEET Tandon Zenith Dell Toshiba Hide/redraw 35:21 36:56 36:31 37:15 
Lotus 1-2-3 2.01 STATA 1.5 

Block copy :05 :05 :04 :05 Graphics 1:16 1:11 1:11 1:11 

Recalc :02 :02 :02 :02 ANOVA :49 :45 :46 :47 

Load Monte Carlo :18 :18 18 :27 MathCAD 2.0 

Recalc Monte Carlo :09 :09 :09 :09 IFS 800 pts. 1:27 1:27 1:30 1:35 

Load rlarge3 :05 :04 :05 :06 FFTAFFT 1024 pts. 1:45 1:44 1:48 1:53 

Recaic rlarge3 :02 :01 :02 :02 =S 

Recalc Goal-seek :05 :05 :05 :05 О Index: 0.84 0.83 0.83 0.78 
Microsoft Excel 2.0 

Fill right :07 :06 :06 :07 COMPILERS Tandon Zenith Dell Toshiba 

Undo fill 2:51 2:08 2:06 2:41 Microsoft C 5.0 

Recalc :01 :02 :02 :01 XLisp compile | 4:38 4:43 5:03 5:41 

Load rlarge3 34 125 729 ‘35 Turbo Pascal 4.0 

Recalc rlarge3 :02 :02 :02 :02 Pascal S compile :05 :05 :05 :07 
L3 Index: 1.96 2.14 1.97 1.91 index: 2.17 2.13 2.13 1.62 


All times are in minutes:seconds. Indexes show relative performance; tor all indexes, an 8-MHz IBM PC AT=1, 


LOW-LEVEL PERFORMANCE? 


CPU Tandon Zenith Dell Toshiba DISKI/O Tandon Zenith Dell Toshiba VIDEO Tandon Zenith Dell Toshiba 


Matrix 6.66 6.61 7.01 7.58 Hard Seek? Text 
String Move Outer track 3.34 3.32 3.37 5.08 Mode 0 5:95 5.11 5.09 5.64 
Byte-wide 51.46 50.79 5249 39.82 Inner track 8.36 3.37 3.39 5.11 Mode 1 5.93 5.11 5.06 5.64 
Word-wide: Half platter 8.42 8.39 8.02 10.29 Mode 2 6.59 5.24 5.27 5.59 
Odd-bnd. 42.73 42.13 46.23 44.71 Full platter 11,79 1002 10.98 10.29 Mode 3 6.57 5.25 5.27 5.58 
Even-bnd. 25.76 2540 26.27 19.94 Average 7.98 6.28 6.44 7.69 Mode 7 N/A N/A N/A N/A 
Doubleword-wide: DOS Seek Graphics 

Odd-bnd. 27.79 27.44 29.77 29.93 1-sector 14.97 12.71 1281 12.26 CGA: 

Even-bnd. 19.44 17.24 21.37 19.88 32-sector 37.60 2370 2476 36.96 Mode 4 2.49 2.44 2.60 2.67 
Sieve 33.32 32.79 37.13 44.61 File 1/04 Mode 5 2.53 2.41 2.60 2.68 
Sort 31.86 31.43 31.58 35.85 Ѕеек 0.18 0.07 0.10 0.05 Моде 6 2.80 2.71 2.86 2.86 
~n Orr Read 0.55 0.56 0.56 1.44 EGA: 

Index: 1.90 1.93 1.82 1.88 Write 0.84 1.00 0.92 1.36 Mode 13 4.56 3.86 4.06 4.74 
1-megabyte Mode 14 5.22 4.50 4.67 5.17 
FLOATING POINT? Write 3.19 3.59 3.29 5.20 Mode 15 N/A N/A N/A N/A 
Tandon Zenith Dell Toshiba Read 3.06 3.06 3.08 7.06 Mode 16 5.22 4.46 4.67 5.17 
Math N/A N/A N/A N/A А NGA: 
Error О Index: 1.76 2.12 2.05 1.50 Mode 18 5.44 4.69 4.89 5.40 
Sine( x) N/A N/A N/A N/A Mode 19 2.76 2.91 2.86 2.91 
Error Hercules N/A N/A N/A N/A 
e* N/A N/A N/A N/A SS 
Error Index: 1.56 1.81 1.77 1.63 
Index: N/A N/A N/A N/A 
yt اک سی ا ا‎ Figures were generated using the 8088/8086 and 386 versions (1.1) of Smali-C hainig = ortu cert 
ай і а versions V 1.4): GT matu. Tandon Zenith Dell Toshiba 
? The errors for Floating Point indicate the difference between expected and actual values, correct to 10 digits or 
ES don 2 а ots ore agi pe > | g onrat V 2901.44 2991.52 3123.28 
im fi n 
= y ed by the Hard Seek a eek are for multiple seek operations (number of seeks performed currently (MFLOPS) 0.0069 0.0069 0.0072 0.0068 
4 Read and write times for File /O are in seconds per 64K bytes. Dhrystone (MS C 5.0) 
5 For the Livermore Loops and Dhrystone tests only, higher numbers mean faster performance. (Dhry./sec.) 3475 3840 3501 3410 


For a full description of all the benchmarks, see "introducing the New BYTE Benchmarks," June 1988 BYTE. 
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FOUR 386SXES TO GO, 
HOLD THE AC 


Toshiba's laptop experience is most 
evident in its power management system. 
First there are the dual battery packs. 
When one battery is depleted, the unit 
automatically switches to the second bat- 
tery. Built-in charging circuitry indicates 
when a battery is being charged or is 
fully charged. The usual device power 
time-out and deactivation controls are ac- 
tivated from a ROM-based setup pro- 
gram that implements changes without 
requiring a system reboot. The auto-re- 
sume featuré lets you turn off the com- 
puter while running an application and 
then resume at the same point when you 
turn the machine on again. Each battery 
is good for about 90 minutes, yielding a 
total of 3 hours of running time. Re- 
charge time is about 3 hours for both bat- 
teries, assuming that the machine is 
turned off. 

Toshiba includes an extensive amount 
of software with the T3100SX. Micro- 
soft DOS 4.01 is standard, as are Quar- 
terdeck's QEMM, an expanded-memory 
manager for the 386SX, and PC-Kwik 
Power Pak, which includes a disk cache, 
a print spooler, a RAM disk, and screen 
and keyboard accelerators. Also in- 
cluded is an on-line hypertext manual 
that covers both MS-DOS 4.01 and the 
T3100SX itself. 

Written documentation includes a de- 
tailed manual that makes use of screen 
images, color photographs, and line 
drawings; two DOS manuals; and two 
small operation guides. 

While Dell and Tandon were still 
planning accessories at press time, To- 
shiba supplies a wide range of options for 
the T3100SX, including an external bat- 
tery charger ($399) that holds up to three 
battery packs, an external keypad ($99), 
an expansion chassis with five IBM 
PC-compatible slots ($999), and an 
Ethernet card ($699). 


Zenith SupersPort SX 

Zenith, a longtime player in the laptop 
field, has also developed a steady stream 
of innovative laptops. The SupersPort 
SX carries on the tradition. The unit bor- 
rows a great deal from its predecessors, 
but it improves performance substantial- 
ly with the 386SX processor. The base 
configuration and price are the same as 
the Toshiba's. 

The SupersPort SX uses the standard 
Zenith battery pack that attaches to the 
rear of the unit. This gives the Super- 
sPort the ability to operate without its 
battery. If you're going to be near a 
power source, you can leave the battery 
pack at home, shedding 5 pounds and 3 
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lOtech includes 
IEEE 488 device 
driver software 
with all of our 
interfaces. So 
you'll be up and 
running fast 
using our 
familiar and 
powerful 
commands. 
We pio- 
neered this 
easy-to-use 
device driver 
technique 
and we continue to | 
offer the most features and 
the best performance in the industry. 
We also back all of our IEEE 488 
products with a 30-day money back 
guarantee, two-year warranty, and 
free applications support. So not 
only are lOtech products easy to use, 
they're easy to own. 
Call us today for your free IEEE 
488 Technical Guide: 216-439-4091. 


IBM PC, AT, 386, and. PS/2 IEEE Products 


Macintosh IEEE Products | 


Sun and DEC Workstation IEEE Products | 


Serial/EEE Converters and Controllers 


Analog and Digital 1/0 Converters to IEEE 


IEEE Analyzers, Converters, and Extenders | 


lOtech, Inc. • 25971 Cannon Road 
Cleveland, Ohio 44146 
PHONE 216-439-4091 © FAX 216-439-4093 
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286 AT COMPUTER 
WITH VGA MONITOR 
AND SOFTWARE 


* 100% IBM compatible. 

* 80286 microprocessor (operates at 12MHz). 
* One 3-1/2" 1.44 MB floppy drive. 

* One 5-1/4" 1.22 MB floppy drive. 

* 40 MB hard drive (IDE hard disc drive). 


* 1 MB RAM on motherboard expandable to 4 MB. 


* 14" VGA .41 dot pitch high resolution color 
monitor. 256 colors. = VGA color card. 

* Four 16-bit expansion slots open. 

* Two RS232 serial ports. * AT compatible. 

* One parallel port. » One mouse port. 

* One half height drive exposed. 

* One half height drive cavity enclosed. 

* 80287 math co-processor socket. 

* AT-style 101 keyboard. • Zero wait state. 

* 180 watt switchable power supply. 

» Real time clock/calendar. 

* One Year Parts Warranty! 

• 120 Day On-Site Servicing Warranty! 

* Factory New! Factory Perfect! 

Software includes: 

* MS-DOS 3.31. * Turbo Pascal 5.0. 

• Borland Quattro. • GW BASIC. 

« PFS Professional Write. 


‚ Emerson Menu Manufacturer's 
Tutorial Program. ' 
“CheckFree. Suggested Retail 
$3,350.00 
Due to a special DAMARK PRICE: | 
atrangement, we с=ш= cae 


[| were able to ob- $ 1 
tain alarge inven- 1 9 099 
tory of these com- 


puters with VGA Item No. B-2018-139964 


monitors. As a re- Insured Ship/Hand.: $40.00 
sult, we can now 


"aste РОЯ FASTEST 
| ncs; SERVICE CALL 
| TOLL FREE 


1-800- 729-9000 


Teg 


DAMARK INTERNATIONAL, INC. 
6707 Shingle Creek Parkway, Minneapolis, MN 55430 
Customer Service • 612-566-4940 


Please rush me: Emerson Computer(s) 
@ $1499.99 each, plus $40.00 s/h each. 
ltem No.B-2018-139964 
MN res. add 6% sales tax. 


Name 
Address 
City, Stata, Zip 


О Check/MO Û VISA Г] Master Сага O Discover 
Card No. 
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inches of depth from the machine's di- 
mensions. When connected to the AC 
adapter/charger, the battery recharges in 
3 hours. Extra batteries are $289 each. 

The on/off switch, external keyboard 
socket, and floppy disk drive are located 
on the right side of the unit. The left side 
has an opening for a 1200-bps ($299) or 
2400-bps ($499) internal modem. A slid- 
ing plastic panel at the rear of the unit 
protects a serial port, a parallel port, an 
analog VGA monitor port, an expansion 
chassis connector (a three-slot expansion 
box is $499), and an external floppy disk 
drive interface. Only the serial and par- 
allel ports are accessible when the bat- 
tery pack is attached. 

The 79-key keyboard is the weakest 
part of the SupersPort SX. The key ar- 
rangement makes the transition from lap- 
top to desktop difficult. The most serious 
offenders are the Escape key, located 
below the F1 key rather than in the top 
left corner, the backslash key, located to 
the right of the Enter key, and the Insert 
and Delete keys, located in the top right 
corner. To use F1] and F12, you must 
press Fn/F1 and Fn/F2, respectively. 
The SupersPort's display is a fluorescent 
backlit, VGA-compatible LCD with 640- 
by 480-pixel resolution and a 6- by 8-inch 
screen. 

The SupersPort's display is noticeably 
faster than the Tandon's, but it isn't as 
clear as the Dell's. Like Tandon, Zenith 
doesn't want users opening up its ma- 
chine. The company provides access to 
the math coprocessor, ROM BIOS, back- 
up battery, and modem via a series of 
hatches and access panels on the bottom 
of the computer. Installing additional 
memory, however, requires removing 
the cover. Here Zenith provides no in- 
structions, except to refer you to an “ap- 
proved service center." 

The unit's 5-pound battery provides 
up to 3 hours of operation, provided you 
use power judiciously. Power manage- 
ment on the SupersPort lets you shut 
down various system components when 
they aren't needed. The setup program is 
part of a ROM-resident monitor pro- 
gram, invoked by pressing Ctr]/Alt/In- 
sert. The setup program features three 
screens, each containing a different con- 
figuration for battery operation, AC op- 
eration, and AC operation with an expan- 
sion chassis. The setup program can 
disable the modem, change the computer 
operating speed; and set time-out peri- 
ods for the display and hard disk drive. 
The system reboots whenever changes 
are made. 

Zenith includes MS-DOS 3.3. The 
ROM-resident monitor program contains 


both setup and diagnostics functions. 
The documentation is sparse. Two DOS 
manuals are complete, but the documen- 
tation supplied on the SupersPort itself 
provides details on only the externals of 
the computer. 


The Right Choice 

All four machines present price/perfor- 
mance trade-offs. Choosing the right 
machine depends on your needs. In 
terms of cost, the computers are grouped 
much more tightly than the list prices 
indicate. Dealer discounts usually shave 
20 percent to 30 percent or more off the 
Zenith, Toshiba, and Tandon units. 

Performance-wise, no machine has 
the best of everything. The Dell 316LT 
offers the easy memory expansion and a 
crisp paper-white LCD, but its perfor- 
mance was middle-of-the-road, and its 
battery life should be longer. The Tan- 
don LT/386 took top honors on the appli- 
cation index, due in large part to the 
close integration of its hard disk drive, 
but its overall construction leaves much 
to be desired. Also, both Dell and Tan- 
don are planning, but didn't yet have, in- 
ternal modems available. Toshiba and 
Zenith have modems available for their 
laptops. 

If detailed graphics are a requirement, 
the Toshiba T3100SX eliminates the 
competition with its gas-plasma display. 
The graphics come at the cost of a slower 
disk drive, as well as the slower video 
performance that gave the system the 
lowest application index of the four ma- 
chines. But the T3100SX has many inno- 
vations, particularly in the area of power 
management, to recommend it as the top 
choice. 

The Zenith SupersPort SX achieved 
the highest marks in terms of raw CPU, 
disk I/O, and video performance. The 
SupersPort suffers, however, from a 
nontraditional keyboard arrangement, 
and, at 167, pounds with the battery at- 
tached, it's almost 2 pounds heavier than 
the Toshiba. 

The Toshiba T3100SX is my choice. 
The display is delightful to work with. If 
you're going to use CAD applications, 
desktop publishing, or anything else that 
requires a crisp display, the Toshiba is 
the top pick. If top screen quality is not a 
hard requirement, I'd choose the Dell 
316LT. It has severa] unique design fea- 
tures, and it provides above-average per- 
formance at below-average price. 8 


David Claiborne is a computer consul- 
tant and freelance writer based in High- 
land, Maryland. He can be reached on 
BIX c/o "editors." 


THE DAWN OF 
A NEW GRAPHICS AGE 


TI 34010 COPROCESSOR 
8514/A COMPATIBLE BOARD 


The Aurora 1024"" brings the graphics 
user into the new age of graphics pro- 
cessing. By adding the Aurora 1024 high 
resolution graphics card to your XT or AT, 
you will have unparallel processing 
power with 100% IBM 8514/A com- 
patibility The Aurora 1024 is a full- 
featured TI 34010-based board that runs 
es up to 1024 x 768 x 256 
colors. 
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The Aurora 1024 is fast! It runs 20-50 
times faster than VGA and 10-50% 
faster than IBM's 8514/A. But that's 
not all! With the specially designed 
ADI driver, you will see AutoCAD re- 
draw 20 times faster than IBM’s 
8514/A and other industry-leading 
boards (as shown below). 


- 
о 


With the Aurora 1024, you also get 
industry-wide software compatibility. 
That's because IBM’s new graphic 
standard, the Adapter Interface (Al) 
used for the 8514/A, is included with 
every board. And for AutoCAD users, 
we also include our specially de- 
signed ADI driver—as well as the 
hottest performing Windows and 
VENTURA driver available. These in- 
terfaces give ready access to a wide 
range of important non-CAD applica- 


The Aurora 1024 sets a new standard 
of value and performance at about 
half the price of most comparable 
high-resolution graphic boards. You 
simply won't find a better price any- 
where! g ' 


ORDER TODAY 


' g tion programs, such as Lotus 1-2-39, 

Wordperfect®, Quattro®, PS/RIO®,‏ و 

. E PS/TOPAS®, ER Fey الات‎ 

з Ё and Pagemaker® ... plus hundreds = سڪ‎ 

з of other titles. i B TRONICS 
WM. Ee a шын NUM WM Ж Innovator in Graphic Solutions 
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AGI Computers... 


Unbeatable Value and Performance 
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386-25MHz Desktop 
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AGI -- Advanced Group Innovations. Whichever you choose, 


AGI computer is the name 
you can unequivocally 
count on. Call us today. 


The name that is synonymous with reliability. 

We have shipped over one half of a million 

computers in a short period of time. Now, we 

are excited to offer our new line of products For Information, Call — UU 

г the УЧА (415) 683-2800 AGI 286/12 
Laptop 

Try our 80486 based newcomer, or our over- Fax: (415) 683-4735 

б 3 48460 Kato Road, Fremont, CA 94538 
whelmingly popular 80386 systems. The price 


to performance ratio of AGI machines leaves 
others way behind ! AGI Computer, inc. 


For a single or multi-user system, you have a cna] zu) uu] mul au] 


Advanced Group innovations 
choice of a laptop, a desktop, or even an ирпећі. а. „нога Computer Ine. AST isa trademark of AST Reseach Iac. AGlad2u.1 380 
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Opus mingles the worlds 
of RISC and PCs 
with delightful results 


Tom Yager 


not only on Capitol Hill, but on 

the desks of users and developers 
as well. Ever since the introduction of the 
first PC, the word heard most often from 
computer users has been more. 

The truly power-hungry have a friend 
in Opus Systems, which has introduced 
the Personal Mainframes. These ma- 
chines consist of a Motorola 88000 RISC 
coprocessor card sitting in the expansion 
slot of a 16-bit IBM AT clone. PMs (eight 
models were available at the time of this 
writing) integrate easily into the PC 
world, with the most unusual construc- 
tion I’ve ever seen in Unix machines. 

What really surprised me is that these 
are relatively inexpensive machines—the 
portable version is base priced at 
$13,995. [Editor’s note: This low-cost 
portable system, the 8110-PM, was eval- 
uated in a January Short Take and was 
later obtained for benchmarking. The 
benchmark table on page 171 lists the test 
results for a 20-MHz system with 8 mega- 
bytes of memory.] They turned in BYTE 
benchmark figures significantly higher 
than those of systems costing much 
more, delivering what appears to be the 
best performance for the money. 


= ower. The lust for it is pervasive 


Unix Veteran 

Opus has been in the Unix business for 
quite a while and has always emphasized 
both performance and ease of integra- 
tion. As for the latter, Opus may have the 
market cornered. Everything that it sells 
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At $18,995, the Opus 8140-PM tower gives software developers and workstation 


users a bargain in high-end performance. 


starts with an Industry Standard Archi- 
tecture-bus coprocessor card. These 
cards offer incredible capabilities to 
those who have a spare 16-bit slot in their 


system. CPU, memory, and FPU are all : 


on the card, and the host processor (286, 
386, or i486) remains on the mother- 
board where it belongs, unaware of the 
coprocessor until it's told of it. 

My review system, the 8140-PM, ar- 
rived with a 25-MHz 88000 CPU, in- 
struction and data caches, and 16 MB of 
32-bit memory. A 20-MHz 386 acted as 
the I/O server. A 330-MB ESDI hard 
disk drive and controller, a 150-MB car- 
tridge tape drive, and an Artist TI12 
graphics coprocessor card rounded out 


the system. As the review unit included 
nearly all the options offered by Opus, I 

could exploit the system to the fullest. 
The coprocessor card, the hardware 
star of the show, is an engineering mar- 
vel. The combination of main board and 
daughtercard can accommodate up to 24 
MB of memory. As shown in the photo 
on page 170, the 88000 RISC processor 
is not one chip, but three in this config- 
uration. The 88100 chip is the CPU, con- 
taining integer and floating-point circuit- 
ry, while a pair of 88200 memory 
management unit chips handles memory 
addressing and the dual caches. Power is 
drawn from the 16-bit connector; it is 
continued 
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Personal Mainframe Model 8140-PM 


Company 

Opus Systems 

20863 Stevens Creek Blvd. 
Building 400 

Cupertino, CA 95014 

(408) 446-2110 


Components 

Processors: 25-MHz 88000; 20-MHz 386 
Memory: 16 MB for the 88000; 4 MB 

for the 386 

Mass storage: 330-MB ESDI hard disk 
drive, 1.44-MB floppy disk drive, 150-MB 
cartridge tape drive 

Display: 1280- by 1024-pixel, 19-inch 
analog color display; intelligent graphics 
coprocessor 

Keyboard: 101-key PC compatible 

I/O interfaces: Two serial ports; one 
parallel port; game port; video port; 
Ethernet port; 12 ISA bus slots 


Price 
Base system: $18,995 
System as reviewed: $25,190 


Inquiry 871. 


also through this channel that all data 
flows to and from the I/O processor. 


Getting It off the Ground 

Configuring the PM is easy—you don't. 
The system arrived fully configured, 
with every option tested and working. 
When a power glitch or similar problem 
caused the system to fail to boot, I called 
Opus's technical-support department. 
An individual who clearly knew her way 


around the system walked me through re- 
installing and restoring my backup tape 
and helped me determine that the prob- 
lem was a transient one. Opus's technical 
support impressed me greatly. 

There's more going on than meets the 
eye with Opus's Unix implementation. 
The heart of the I/O server is Opmon, 
Opus's DOS-based I/O monitor pro- 
gram, which handles the communication 
between the Intel host processor and the 
88000 CPU. It also routes all I/O re- 
quests to the appropriate devices. Typing 
unix loads Opmon and instructs the PM 
card to test itself. Opmon then uploads 
the Unix operating-system kernel to the 
board from a DOS file. If the upload is 
successful, Unix takes control. 

Once Unix starts running, the Intel 
processor keeps chugging away, looping 
through the Opmon program and waiting 
for I/O requests from the 88000. A DOS 
file that Opmon reads at start-up main- 
tains the machine's hardware configura- 
tion. Changing the Unix configuration 
rarely requires relinking the Unix ker- 
nel, because Opus has compiled in sup- 
port for all Opmon-supported devices. 


Smooth Operator 
As precarious as it seems, all these layers 
work together smoothly. Opus loaded the 
8140-PM with a hard disk drive, a tape 
drive, serial and parallel interfaces, a 
mouse, an Ethernet adapter, and a graph- 
ics coprocessor. Under a normal load, 
the 386 juggled the I/O requests admira- 
bly. But once I ran tests intended to strain 
the I/O subsystem, degradation came 
swiftly and severely. (See “The BYTE 
Unix Benchmarks,” March BYTE.) 

The most serious bottleneck resulted 


The Opus 88000 coprocessor card. The three large, brass-centered chips are 
the 88100 CPU and the dual 88200 cache/memory management units. 
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when the X Window System ran while 
some I/O-intensive task worked in the 
background. When I accessed the floppy 
disk drive or tape drive, response time in 
X Window System fell to a disturbing 
low. The problem was DOS. Its single- 
threaded nature does not suit it to I/O 
serving. It's a feat that Opus's engineers 
were able to pull as much performance 
out of DOS as they did. 

The worst problem with I/O was that at 
times the system seemed to freeze com- 
pletely. The tape drive is the worst cul- 
prit, forcing the rule of thumb that back- 
ups and restores be performed while in 
single-user mode. It's simply impossible 
to get anything else done while the tape is 
spinning, and the floppy disk drive has a 
similar impact on performance. 

There can also be momentary pauses 
in character output when large amounts 
of cached data are written to disk, but 
some simple tuning of the Opus Unix 
kernel keeps this from getting in the way. 
I look forward to Extended Industry 
Standard Architecture- or Micro Chan- 
nel architecture-bus implementations of 
the Opus cards, and perhaps an OS/2 (or 
even Unix) I/O server implementation, 
so multiple I/O channels can be managed 
more effectively. 

The I/O layers are a great conve- 
nience, allowing DOS and Unix to share 
devices without hassle. The Unix system 
can use a separate disk partition for its 
data, but it can also build a file system in 
a DOS file, so you can run both DOS and 
Unix on the same disk without reparti- 
tioning. Unix uses the host system's DOS 
BIOS for all disk accesses, so virtually 
any disk drive controller that works with 
DOS will run with Unix, even if a DOS 
device driver is required. 


Trolling Through Unix 

Opus's implementation of Unix, referred 
to as Opus 5, is solidly built and per- 
forms remarkably well. Those accus- 
tomed (as I am) to running Unix on 386 
systems will be pleasantly surprised by 
the quality and speed of Opus 5. I'm 
irked that Opus, like so many other com- 
panies, chose to make Unix documenta- 
tion an option, but any AT&T or Prentice- 
Hall documentation covering System V 
release 3.1 will suffice. Opus plans to 
have release 3.2 available by the time this 
review appears in print, and work on 
System V release 4 is also under way. 

In addition to the traditional System V 
commands and utilities, Opus provides a 
smattering of BSD Unix enhancements. 
The C shell is there, of course, but the 
real prize is the Berkeley socket library. 
This set of functions handles interpro- 


1 


Opus 8140-PM Opus 8110-PM Everex 
Time Index Time Index Time 
8 C Compiler 2.50 0.83 3.33 0.62 2.08 
O DC Arithmetic 0.25 2.52 0.30 2.10 0.63 
Tower of Hanoi 0.28 2.00 0.37 1:51 0.56 
(17-disk problem) 
System Loading! 
1 concurrent background 
process 1.93 2.10 2.33 1.74 4.06 
2 concurrent background 
processes 3.27 1227 4.17 1.39 5.80 
4 concurrent background 
processes 6.27 1:58 8.07 1.19 9.60 
O | 8concurrent background 
processes 12.57 1.38 16.00 1.08 17.30 
LOW-LEVEL PERFORMANCE 
Opus 8140-PM Opus 8110-PM Everex 
Time Index Time index Time 
[3 Dhrystone 2 
(without registers; 
Dhry./sec.) 50,385 3.64 41,218 2.98 13,487 
Arithmetic 
(10,000 iterations) 
Arithmetic overhead 0:15 4.80 0.20 3.60 0.72 
Register 1.95 1.50 2.48 1.18 2.92 
Short 2.00 1.76 2.50 1.41 3.52 
Integer 1.95 1.60 2.45 1.27 ЗАП? 
Long 1.93 1.62 2.48 1.26 3.12 
Floating Point 3.83 2:11 4.80 2.48 11.92 
Double 3.52 3.76 4.47 2.96 13.22 
Throughput 
System call overhead 
(5 x 4000 calls} 1.98 0.56 2.57 0.43 1.10 
Pipe throughput 
(read and write 
2048- x512-byte 
blocks) 1.40 0.66 1.80 0.51 0.92 
Pipe-based context 
switching 
(2 x 500 switches) 0.80 0.79 1.02 0.62 0.63 
Process creation 
(100 forks) 1.40 0.88 1.90 0.65 1.23 
Excel throughput 
(100 execs) 2.07 1.66 2.67 1.28 3.43 


Note: All results are in seconds, unless otherwise specified. Indexes show relative performance. For all indexes, an 


Everex Step 386/33 running Xenix 2.3.1 = 1. 


+ System loading was performed using Bourne shell scripts and Unix utilities. 


* Cumulative index is formed by summing the indexed performance results for C Compiler, DC Arithmetic, Tower of 
Hanoi, System Loading (with eight concurrent background processes), Dhrystone 2, and Floating Point tests. 


cess communications between processes 
not only on the host system, but also 
across network connections. 

Once you start working with the PM, 
you quickly see that it's tuned for soft- 
ware development. The socket library 
could have been left out with no impact to 
users, but developers will find it a boon. 
Two other extras are of particular inter- 
est to this crowd: The DOS interface li- 
brary, and the Diab C compiler. 

The DOS interface library provides 
functions for transferring data to and 
from DOS media, as well as routines that 


manage communications between Unix 
and DOS. Surprisingly, the library also 
includes a facility for executing DOS 
commands while Unix is still running. 
This interface exists on the command 
line, too. When you invoke it, the inter- 
face either executes a single DOS com- 
mand and returns to Unix, or calls up a 
command shell and executes interac- 
tively until you enter exit. 

Opmon is large, so any DOS program 
invoked via this method will have to fit 
into 256K bytes or so. If your host system 
has enough memory, it's possible to have 


Everex Step 386/33 6.0 


[7] C Compiler 

DC Arithmetic 
Tower of Hanoi 
С] System Loading 
Dhrystone 2 

DW] Floating Point 


a full 640K bytes available through the 
use of IGC's VM/386 multitasking soft- 
ware. This works well enough, but most 
of Opus's disk I/O optimizations are lost 
when VM/386 is used. Normally, a DOS 
session suspends Unix, but there is an op- 
tion to run DOS commands concurrently 
as well. 

Typically, System V implementations 
use AT&T's Portable C Compiler. While 
it is competent for most applications de- 
velopment, it lacks the low-level, CPU- 
specific optimizations that can crank up 

continued 
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performance-intensive programs to their 
peak. Opus responds to this by including 
an optimized RISC compiler from Diab 
that is a plug-in replacement for AT&T’s. 
The difference is staggering: Dhrystone 
2.0 numbers nearly doubled when opti- 
mized through the Diab compiler. Is this 
cheating? Hardly. Most compilers, in- 
cluding AT&T's, produce code intended 
for traditional complex-instruction-set- 
computer (CISC) CPUs. It’s appropriate 
to have a compiler that is aware of pipe- 
lines and other RISC-specific traits. 


Throwing the Workstation Switch 

My review system included a graphics 
coprocessor card from Control Systems. 
To accompany it, Opus offers an X Win- 
dow System port from Age, which 
uploads to the graphics card and runs na- 
tive on the Texas Instruments 34010 pro- 
cessor. The Age software was in prere- 
lease when I reviewed it, but it generally 
performed well. The zippy 88000 makes 
short work of the enormous overhead of 
X11 and OSF/Motif (a prerelease of 
which was also included), even at 1280 
by 1024 pixels in 256 colors. I was able to 
open new windows—even the notoriously 
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sluggish xterm—more quickly than 
under any other X11 release 3 implemen- 
tation I've seen. 

The Age X11 port shows its power in 
drawing graphics, too. The X11.3's 
Achilles’ heels, unfilled arcs and wide 
lines, popped onto the screen, and the 
Age port computes and displays full 256- 
color scanned images with rare speed. 

I could have spent hours playing with 
xgif, a public domain image-display 
utility. Its best feature is the ability to ad- 
just the size of an image when the win- 
dow containing it is resized. This gener- 
ally takes some time, but on the Opus 
system, most pictures simply snapped 
back into the resized window as soon as 
its new size was established. 


Trail Blazer 

The Opus PM series is a well-conceived, 
well-executed solution to the lack of af- 
fordable high-performance systems. The 
PM's ability to integrate into existing 
DOS-based systems extends the useful 
life of those machines, and Opus's pre- 
configured systems are both functional 
and reasonably priced. With growing in- 
terest in Unix, systems like these are 


finding their way into places that, until 
recently, would have seemed unfit for 
such complex and capable computers. 
Opus has blazed a trail. 

Opus subscribes to 88/Open, an orga- 
nization that certifies that applications 
written to its specifications will run on 
any 88000-based machine. The 88000 is 
gaining ground, backed by an aggressive 
campaign by Motorola, and Opus pro- 
vides a path by which even small devel- 
opers can cash in on the future of RISC. 

The cost of Opus's innovative design is 
I/O performance, but that doesn't dimin- 
ish the value of the system. While theI/O 
bottleneck precludes the PM from acting 
as any but an informal file server, it is 
impressive as a stand-alone system. 

For software developers and worksta- 
tion users, this system is a bargain and 
must be considered seriously against 
anything the “big boys” have to offer in 
the same price range. Things may 
change, but for now, the Opus PM is a 
best buy for those who need big-iron 
performance. M 


Tom Yager is a technical editor for BYTE. 
Не can be reached on BIX as "tyager. " 


Bugs take note: MultiScope" is the only 
debugger that is CodeView" compatible and 
provides up to 13 views of programs. 


The only debugger to offer run-time and post- 
mortem debugging. The only debugger to 
provide Windows, Presentation Manager and 
character mode user interfaces. 


The only debugger to incorporate 386 virtual 
machine and ICE technologies from Nu-Mega, 
makers of Soft-ICE™ and MagicCV." 


The only debugger “that lets you focus on the 
problem to be solved rather than the tool used 
to solve it?’ -IEEE Software 11/89 


Ana the only debugger to win top industry 


` - awards from PC Magazine, Info World and BYTE. 


DOS—$179; DOS & Windows—$3 79: 
OS/2—$449, 


For your free trial-version, please call 

800-999-8846, (415) 323-4286, or FAX 
(415) 323-4186. For European pricing, please 
call ++46-13-63189. 


MULTISCOPE" 


The World's Best Debuggers 


iii MultiScope, Inc.,a Logitech Company 


Introducing the PanaSync" C1381 Monitor. 


8514/A resolution. 


or к 


$7 haji =F 


If you want the ultimate VGA graphics standard, and you ve resigned yourself to paying a premium of hundreds of 
dollars to get it, you'll find our newest monitor pleasant viewing indeed. 

The PanaSync C1381 gives you a sharp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 

Its compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and — of course — 8514/A 
standards? 

Its comfortable in virtually any IBM-compatible or Mac II environment. * " 

And it's a masterpiece of ergonomics. With front- mounted controls, tilt/swivel stand, plus a non-glare tinted black- 
matrix screen. l | 

All this at a suggested retail price comparable to many Peripherals, Computers, Printers, 
of the ordinary VGA monitors on the market right now. For Copiers, Typewriters and Facsimiles 


more information, simply call toll-free 1-800-742-8086. p 
anaso 


Office Automation 
PanaPro™ Monochrome upep кеш Monitors with Video Adapters. СД 


PanaSync™ Multiscanning Color Monitors. 


[! * VGA MCGA and 8514/4 are trade- 
H marks of International Business 
Machines Corp. 
* [BM XT, AT and PS/2 are registered 
trademarks of International Business 


Macbines Corp. Macintosh is a reg- 

istered trademark of Apple Computer 

Inc. An optional cable is required 
(Mac SE) (Mac II) (IBM XT/AT & PS/2 Model 30) for Macintosh 
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The Psion Mobile Computer 


More than evolution. It’s a revolution! 


Designed to go. Anywhere. Any- 
time. Psion Mobile Computers are scree 
light (а mere 4.5 Ibs), compact, and We 
their slim, clam shell design is such that 
they invite being picked up and carried 
as a book. 


lu m Y 
Каш 
L'* 


Designed to be used. And used. 
And used. Models in the Psion 
Mobile Computer range have a typical 
battery life of 60 hours of continuous 
use. Couple this with an ergonomic 
design, a professional quality keyboard, 
and a high contrast, high definition 
graphic screen and you have a 
machine that's a pleasure to use. 
Anytime. All the time. 


Designed to meet standards. And set 
them. Two ranges of Psion Mobile 
| Computers are available. One runs 
| industry standard PC Software. The other 
sets tomorrow's standards with a new 
graphics environment, a new built-in 
touch-pad to replace your mouse, voice 
inputs and outputs, and multi-tasking facilities. 


Bristling with new technology — The Psion Mobile 
Computers have not been developed by squeezing more from 
conventional hardware. They are the result of new concepts, 
new production techniques and new technologies for memory 
storage, display, and voice processing. And the entire range 
of Mobile Computers use the Microsoft MS-DOS file data 
structures. 


For more information on these and other fine PSION Products, contact: 


XEC Products 
13630 58th Street North, Suite 103 


‘Psion’ and the logo are registered trademarks, and ‘Psion Mobile Computer’ and Clearwater, FL 34620 
'Psion MC' are trademarks of Psion plc. Phone: (813) 531-1422 


‘Microsoft’ and ‘MS-DOS’ are registered trademarks of Microsoft Corporation. Fax: (81 3) 5 30-5975 
* 
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Five new trackballs 
vie for the attention of 
die-hard mousers 


Bradley Dyck Kliewer 


mouse that’s lying still and on its 
A back may be one of two things: a 

late rodent or, if it’s connected to 
a computer, a trackball. But despite the 
popular description of a trackball as an 
upside-down mouse, substantial differ- 
ences exist in the designs and uses of the 
two pointing devices. 

New trackballs have recently hit the 
market with sleek designs that capitalize 
on those differences. 1°11 evaluate five of 
these mouse alternatives: the CH Prod- 
ucts RollerMouse, Kensington Expert 
Mouse, Logitech TrackMan, Micro- 
Speed PC-Trac, and Mouse Systems PC 
Trackball. 


Trackball Basics 
Both mice and trackballs use a ball to 
move a cursor, but you move the entire 
mouse to indirectly move the ball, while 
with the trackball, you move only the 
ball. In theory, trackballs should be 
more comfortable to use because your 
arm doesn't need to move as you move 
the cursor. In addition, a mouse requires 
a clear area on the desk on which to 
roam; a trackball remains stationary. 
But most trackballs are much larger than 
mice, and the footprint of the larger 
trackballs roughly matches the clear area 
required by a mouse. Also, I slide my 
mouse out of the way when not in use; the 
trackballs’ rubber feet kept them from 
easily sliding out of the operating area. 
All the reviewed trackballs use opto- 
mechanical sensors. That is, the external 


HARDWARE REVIEW 


More Than 
Upside-Down Mice 


Five new trackballs (clockwise from lower left): the Mouse Systems PC Trackball, 
MicroSpeed PC-Trac, Logitech TrackMan, CH Products RollerMouse, and 


Kensington Expert Mouse. 


ball rolls against two internal sensing 
rollers: one mounted to sense horizontal 
movement and one mounted for vertical 
movement. The rollers, in turn, connect 
to a slotted or striped wheel, which opens 
or breaks two paths of light between 
LEDs and detectors. The roller mecha- 
nism is one of the most important factors 
in overall trackball performance, be- 
cause a bad design can lead to rough ac- 
tion or slippage between the ball and 
rollers. In the latter case, the cursor's 
movement may be halting or jumpy. My 
test group showed differences in roller 
size, materials, and placement; thus, some 
trackballs performed better than others 
where these areas were concerned. 

Also important are the number and 
placement of buttons, which let you high- 
light text, select a menu item, and per- 
form other tasks. In this regard, I noted 
some marked differences between track- 
balls and the mouse, and even among the 
individual trackballs. I found click-and- 
drag operations particularly awkward 


with a trackball. I'm obviously not alone 
in this opinion—most of the trackballs 
included some button-locking method. A 
few trackballs have one or two extra but- 
tons for activating the lock, a feature I 
prefer. Button placement is important 
and one of the key areas that vendors use 
to distinguish products, but it's not an 
overriding factor: The trackball I liked 
best overall (the Mouse Systems PC 
Trackball) had the button placement I 
liked least. 

Trackball resolution, usually rated in 
dots per inch, expresses the ratio of ball 
size to roller size and the number of slots 
in the wheel, which determines the num- 
ber of on/off cycles per inch of move- 
ment. The higher the dpi, the less move- 
ment that's required to move the cursor. 
With the exception of the 300-dpi Logi- 
tech TrackMan, all the trackballs of- 
fered about 100 dpi at the detection level. 
However, the 100-dpi trackballs convert 
the signals to 200 dpi for compatibility 

continued 
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RollerMouse Expert Mouse TrackMan 
Company CH Products Kensington Microware, Ltd. Logitech, Inc. 

970 Park Center Dr. 251 Park Ave. S 6505 Kaiser Dr. 

Vista, CA 92083 New York, NY 10010 Fremont, CA 94555 

(619) 598-2518 (800) 535-4242 (415) 795-8500 

(212) 475-5200 

Footprint 5 x 5inches 415 x 515 inches 536 x 414 inches 
Hardware Needed IBM XT, AT, or PS/2; Apple Il or IBM PS/2 or compatible with IBM PC, XT, AT, PS/2 (with 


Software Needed 


Price 


Macintosh; one disk drive; serial 


pointing device port; 32- or 51⁄4- 


port (9-pin or 25-pin) inch disk drive 
DOS 2.0 or higher DOS 3.0 or higher 
IBM XT, AT, and PS/2 model: $169.95 

$129.95 

Apple Il and Macintosh model: 

$119.95 

PC bus model: $149.95 

Inquiry 862. Inquiry 863. 


with standard mouse drivers. 

A trackball's driver software may 
modify the movement signal before it re- 
ports the results to the application. These 
modifications are known as sensitivity, 
acceleration, and ballistics. Basically, 
the driver software watches the signals 
coming from the trackball, and as the 
speed of movement increases, the driver 
may exaggerate the effect. This allows 
the cursor to cover large portions of the 
Screen in a single, short, high-speed 
burst from your fingers. When you slow 
down, the driver returns to dot-per-pixel 
operation, or it may even drop signals to 
allow more detailed work. 

If you will be using a trackball exten- 
sively, look for one that lets you tailor the 
acceleration curves. The process can be 
rather involved, but in the end your daily 
work will be more comfortable. 


Test Track 

Trackball “feel” is difficult to quantify. 
Our physical traits affect our opinions. 
In my case, I'm right-handed and have 
larger-than-average hands. I'm also ac- 
customed to the mouse; I've been using 
one for six years. 

Four of my test trackballs used a serial 
port connection; the Kensington Expert 
Mouse used the PS/2 mouse port. I ran 
most of the serial trackball tests on an 
IBM AT with an Inboard 386, 6.5 mega- 
bytes of RAM, and a VGA display adapt- 
er. For the Kensington Expert Mouse 
and for the serial AutoCAD tests, I used 
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an IBM PS/2 Model 80-111 with 4 MB of 
memory and an 8514/A high-resolution 
graphics coprocessor. The AutoCAD 
tests ran on the 8514/A at 1024- by 768- 
pixel resolution. All other tests ran on the 
VGA display. 

Software tests included AutoCAD re- 
lease 10, Lotus 1-2-3 release 2.2, Lotus 
Symphony 1.2, Microsoft Word 5.0, 
OS/2 1.1 Presentation Manager, Micro- 
soft Paint, and Microsoft Windows/386. 
I tried Aldus PageMaker 3.0 and Micro- 
soft Excel under Windows. The track- 
balls passed all tests, with a few prob- 
lems that I've noted in the individual 
reviews below. 

I used Lotus 1-2-3 and Symphony to 
test the mouse shells, programs that 
allow trackballs to operate with charac- 
ter-mode-based applications that do not 
support mice. With the Windows appli- 
cations, I tested general pointing, high- 
lighting, and click-and-drag operations. 
The tutorial lessons in AutoCAD helped 
me develop a general feel for the track- 
balls. Microsoft Word was useful for 
button combinations, and it gave me a 
chance to try operations I've been using 
regularly for years. Paint gave me a feel 
for freehand drawing and cursor preci- 
sion; the major test here was writing my 
name. 

When I was not satisfied with a track- 
ball'S performance under a particular 
application, I adjusted the acceleration 


curve until I found the combination that . 


felt best. 


available 9-pin or 25-pin RS-232C 
serial port), or compatible 


DOS 2.1 or higher 


Serial version: $139 
Bus version: $149 


Inquiry 864. 


CH Products RollerMouse 


e Roller mechanism among the 
smoothest 

* Best button design and placement 

* Independent horizontal and vertical 
sensitivity adjustment 

* Primitive Lotus 1-2-3 shell 


U nder Paint, the RollerMouse created 
somewhat rough characters with a 
slight staircase effect. This was probably 
due to uneven 100- to 200-dpi translation 
rather than to ball slippage, which I did 
not notice. The RollerMouse felt smooth 
and silky and was quieter than the other 
trackballs. The 24-inch-diameter ball 
was among the largest tested and, as a re- 
sult, among the most comfortable to use. 

I preferred the RollerMouse button 
placement and operation (four buttons in 


REVIEW 
MORE THAN UPSIDE-DOWN MICE 


MicroSpeed, Inc. 

44000 Old Warm Springs Blvd. 
Fremont, CA 94538 

(415) 490-1403 


374 х 7 inches 


IBM PC, XT, AT, or PS/2 (with either serial, 
bus, PS/2, or In Port interface) 


DOS 2.0 or higher 


Serial, PS/2, and In Port model: $119 
Bus model: $139 


Inquiry 865. 


all, two on the left and two on the right) 
to those of the other trackballs, with the 
possible exception of the MicroSpeed 
PC-Trac's. The RollerMouse's upper 
buttons provide a click-lock, while the 
lower ones act as conventional buttons. 
The left and right button signals can be 
swapped via a switch setting on the bot- 
tom of the unit. 

The RollerMouse produced garbage 
on the screen when I ran Word 5.0. 
Sometimes, the cursor masked screen 
characters or changed colors. The prob- 
lem disappeared when I used the mouse 
driver included with Word 5.0. 

With the RollerMouse, you can inde- 
pendently adjust horizontal and vertical 
sensitivity on a scale from 0 to 100. You 
can change the setting at any time from 
the DOS command line. You can also set 
the acceleration trigger level for double 
speed; however, acceleration is limited 
to normal or double speeds only. 

The mouse shell program (with the 
Lotus 1-2-3 overlay) worked effectively 
with 1-2-3, but it required extensive 
modification to run with Symphony (no 
Symphony overlay was provided). The 
company did a good job documenting the 
menu-file format for those who want to 
make modifications. The 1-2-3 menu is 
one of the more primitive ones I've 
tested, limited to the menu key (/), the 
Edit key (F2), and the Enter, Backspace, 
and Escape keys. The button operation 
changes with the current 1-2-3 mode. 
Moving the ball moves the cursor within 


PC-Trac — “РС Trackball | 


Mouse Systems Corp. 
47505 Seabridge Dr. 
Fremont, CA 94538 
(415) 656-1117 


374 х 514 inches 


IBM PC, XT, or AT (with available 9-pin or 
25-pin RS-232C serial port)—Mouse Systems 
plans PS/2 mouse connector version; EGA or 
VGA card for Presentation Magician 
(software included with the trackball) 


DOS 2.1 or higher 
$119 


Inquiry 866. 


the spreadsheet or menu. 

The RollerMouse ball is hard to clean. 
Cover screws hide under the adhesive 
rubber feet (the manual suggests clean- 
ing the surface of the ball without remov- 
ing the cover). 


Kensington Expert Mouse 


e Click-locking awkward under Word 

* Metal rollers showed the most slippage 

e Exceptional Lotus 1-2-3 and 
Symphony shells 

* Acceleration adjustable from within an 
application 


he Expert Mouse sports a two-but- 
ton design with a large (2'4-inch) 
ball. You set right- or left-button opera- 
tion via switches on the trackball's back 
or through the control-panel software. 


You can plug the cable into either the left 
or the right side to accommodate either 
right- or left-handed users. The standard 
cable stretches a generous 8 feet. 

The Expert Mouse does not have a 
click-lock button as such. However, you 
can set the trackball to activate click-lock 
by chording (pressing the buttons simul- 
taneously), or you can even use the right 
or left button as a lock. I found this meth- 
od annoying under Word, which uses all 
three of the button combinations. With 
chording set to lock the next button I 
pressed, Word required a double chord 
and then a third button press to activate 
the chord. But the click-lock was conve- 
nient with the other software. The Ex- 
pert Mouse produced garbage under 
Word in graphics mode. As with the Rol- 
lerMouse, using the Microsoft Mouse 
drivers solved the problem. 

The Expert Mouse's trackball slipped 
more than any of the others. The Expert 
Mouse uses metal rollers (rather than 
plastic or rubber), and this may partially 
explain the slippage. Not surprisingly, I 
had trouble with fine control under Paint. 
Windows felt most comfortable at the 
lowest mouse sensitivity setting because 
of the rough handling. 

The Expert Mouse includes pop-up 
control-panel software that lets you set 
button operation and acceleration param- 
eters (on a scale of 0 to 9) while you're in 
an application. You can also adjust the 
acceleration curves with the MSPEED 
program. The curves from acceleration 
levels 1 to 9 can be individually tailored 
(the scaling factors affect the horizontal 
and vertical axes simultaneously). 

The Lotus shells were among my fa- 
vorites (they are nearly identical to the 
Mouse Systems menu shells). In 1-2-3 
and Symphony, the trackball moves the 
cursor. The left button calls a mouse 
menu, the right button acts as the Enter 
key, and chording acts as the Escape key. 
The mouse menu has selections for acti- 
vating the Lotus menu or choosing com- 
mon commands (such as typing in math- 
ematical operators and function keys). 

While these multiple keystrokes may 
seem awkward, I found the operation 
natural and flexible. I prefer the consis- 
tent button actions over shells that reduce 
the number of keystrokes with constantly 
changing button definitions. I would def- 
initely use this shell under Lotus 1-2-3 
and Symphony. In fact, the Kensington 
Expert Mouse's performance with these 
two products helps overcome the limita- 
tions of its two-button design. 

Cleaning is easy: The ball simply lifts 
out of the casing. 

continued 
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* “Hot Pluggable” 
Peripherals 

• Zero Down Time 

e Mirrored Hard Disks 

* Up to 128 Ports 

* 2.4 GBytes, 33 MHz 


CALL TOLL FREE: 
1-800-229-4220 


THIRD COAST 


TECHNOLOGIES,INC. 


Home Office: 
219 North Milwaukee Street 
Milwaukee, WI 53202 
TEL: (414) 272-4220 

FAX: (414) 272-1338 
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REVIEW 
MORE THAN UPSIDE-DOWN MICE 


Logitech TrackMan 


ape 


1% 
А 


* Unique thumb control of ball 

* Excellent engineering—no ball 
skidding 

e Favors right-handed users 

* Lacks fine acceleration-curve control 


he TrackMan is unique in its use of 

the thumb as the 1%-inch ball's con- 
trolling digit (I controlled the others with 
my index and middle fingers). The in- 
dex, middle, and ring fingers rest on the 
TrackMan's three buttons. Although 
Logitech doesn't include a click-lock, it 
was generally easy to hold these buttons 
for click-and-drag operations; still, my 
finger inadvertently released the button 
in some situations. 

The design is decidedly for right- 
handed users, and as of press time, a left- 
handed model was not available. You can 
set the driver for left-handed use, but the 
instructions are fairly complicated, and 
even then, lefties must contend with but- 
tons that sit on the left side and away 
from them. I found the thumb-based de- 
sign the most difficult to control. After 
about an hour of practice, my accuracy 
improved, but I never did feel comfort- 
able with vertical motions. Even with the 
trackball at the lowest sensitivity set- 
tings, it was hard to get fine control under 
Paint. Some people might prefer thumb 
control, but I am not one of them. 

I didn't notice any ball skidding, how- 
ever. In fact, Logitech's roller-mecha- 
nism engineering is excellent. I wish the 
designers had applied it to a more tradi- 
tional layout. The rollers are soft rubber, 
and springs push them against the ball. 
The ball pops out easily with a push from 
behind for cleaning. (In terms of desktop 
real estate, the TrackMan requires a 
space approximately 54% by 4% inches, 
making it one of the most compact units 
that I looked at.) 

The TrackMan was the only reviewed 
model that did not follow Microsoft hard- 
ware conventions. You need Logitech- 
specific drivers for Windows and OS/2. 


The control panel can pop up within an 
application to set sensitivity (from a scale 
of O to 10) and ballistics (off, low, or 
high). However, Logitech doesn't pro- 
vide a way to fine-tune or customize ac- 
celeration curves. I might have liked the 
TrackMan better if I could have flattened 
the acceleration curves more at the lower 
levels. 

The Symphony shell for the menu pro- 


° gram is fairly well designed. However, I 


thought the 300-dpi TrackMan was much 
too sensitive for text-based work, even at 
its lowest settings. The product includes 
a Mouse-2-3 shell for Lotus 1-2-3 re- 
leases 1.x and 2.x (you must use the 
menu program for 3.0). I liked the shell: 
Common operations such as "sum all 
cells above" and “sum all cells left" are 
just a few keystrokes away, and the 
menus can be customized. But the shell 
remaps the gray plus and gray minus keys 
as right and down arrows to accelerate 
data entry. This does help data entry, but 
it can be annoying for formula entry. 


MicroSpeed PC-Trac 


e Among the best for smooth operation 

* Independent horizontal and vertical 
acceleration adjustment 

* Convenient button placement 

e Simplistic key-mapping software 


he PC-Trac I reviewed was a prepro- 
duction unit, although the circuit 
board appeared to be in final form and 
the documentation was typeset. [Editor's 
note: BYTE normally restricts reviews to 
production versions of products. We 
made an exception in this case to provide 
a more complete product sampling and 
because our test unit lacked only cosmetic 
refinements.] This is another 24-inch 
ball, although the case provides for a 
smaller available surface than with the 
other trackballs of that size. 
The PC-Trac's action ranks at the top, 
along with the RollerMouse, for smooth- 
ness. I especially liked the way this 
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NOW!—Non-DOS Formats for 312 and 
9/4 inch disks 


design fit my hand. Also, the left and 
right buttons are within easy reach from 
any position, and they’re contoured 
around the ball. However, with a foot- 
print of almost 4 by 7 inches, the housing 
is large and may be too big for smaller- 
than-average hands. (My wife, who’s 
also a computer user, tried PC-Trac, and 
she thinks that the housing is much too 
large for her hands.) 

The click-lock is the middle of three 
buttons—a convenient position. You can 
also define the third button to act like the 
center button of a three-button mouse. 
The click-lock defaults to the left button, 
but it can be switched with a simple but- 
ton-click sequence. The click-and-drag 
works fairly well even without the lock 
feature. 

Fine control under Paint was a bit 
rough, but handling was smooth under 
the other applications. As with the Rol- 


COPIES MOST 
FORMATS 
FLAWLESSLY. 


NEW: The V3000 
now supports non-dos 
formats, i.e., Unix, 
Xenix, NCR, etc., in 
addition to all IBM 
formats. 


Attach a Victory V3000 
Autoloader to your 
IBM/PC or Macintosh, 
enter one or more 
jobs, and walk away! 
The system automat- 


ically copies 5% or 3% 
inch disks—up to 180 


per hour. Switching 
the copy drive takes 
less than a minute. 
Auto-Dup tests the 
quality of each copy, 
sorting the disks into 
one of two output bins. 


Do-It-Yourself 
Servicing. 

The Autoloader's 
simple component de- 
sign and diagnostics for 
checking drive align- 
ment and speed allow 
you to maintain the 
system without outside 
service. 


Call (800) 421-0103. 
And ask about Victory’s 


family of affordable 
Autoloaders that sup- 
port Serialization and 
Custom Label Printing. 


W 


VICTORY 
ENTERPRISES 


Technology, Inc. 


Victory Plaza 

1011 E. 53% Street 

Austin, TX 78751-1728 

(512) 450-0801 

Internationally call BFI: Frankfurt 

(49-6074) 40980, London ed 

882467, Milan (39-2) 33100535, o 
PLAN: London (44-1) 2007733 

or Melbourne (61-3) 5254088. 


lerMouse, the Paint roughness may be | 
due to the 100- to 200-dpi conversion. = 
The driver software caused problems Vu 


with the Word graphics screen, but once | | E uum 
again, the Microsoft drivers solved the ВЕ CAM 


hang-up. ы. 

The PC-Trac’s KEYMAP is a simple 
program that directly maps trackball 
movement and button clicks to specific 
keystrokes. You can select various map- 
pings for several popular applications. 
However, when I loaded Symphony, 
KEY MAP became disabled. 

I did not like the default selections for 
Lotus 1-2-3. The program’s simplicity 
places severe restrictions on its abilities, 
in part because it doesn’t offer the flexi- 
bility of pop-up menus or the ability to 
redefine button actions for different ap- 
plications. At this point, the software 
makes the PC-Trac much better suited 
for applications already designed for a 
mouse. 

You can tailor the acceleration curve to 
your own tastes. This is the only track- 
ball that I tested that had complete and 
independent tailoring for the horizontal 
and vertical axes. The process is rather 
inconvenient, however. The SETBGT 
(set ballistic gain table) program modi- 
fies the device driver, so that you have to 
reboot the system to apply the new set- 
tings. You can select either your custom 
acceleration table or the default table 
from the DOS command line. You can 
also change the sensitivity from the com- 
mand line (using a setting of O to 9 that 
selects a scaling factor for the accelera- 
tion curve). 

The trackball cover is attached with 
three screws. Removing the cover to 
clean inside is a simple operation. 

continued 


People are talking about us. 


F77L-EM/32 
Port 4GB mainframe programs to 80386s with this 32-bit DOS-Extender compiler. The 
Winner of PC Magazine's 1988 Technical Excellence Award just got better. New Version 3.0 
and OS include: Editor, Make Utility, Virtual Memory Support, DESQview Support, New 
Documentation and Free Unlimited Runtime Licenses. F77L-EM/32 $895 05/386 $395 


F77L Lahey Personal Fortran 77 
The compiler of choice among reviewers and New Version 3.0: Full ANSI 77, Debugger, 
professionals. Includes a Debugger, Editor, Editor, Linker, Library Manager, Microsoft 
Profiler, Linker, Make Utility, Weitek and 386 and Borland С interfaces, 400 page Manual, 
Real-Mode Support, Graphics. $595 Unbeatable Price. $99 


When people talk about FORTRAN La 
the name mentioned most often is 


апе 


Contact us to discuss our products апа your needs. (800) 548-4778 
Lahey Computer Systems, Inc. Р.О. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401256 


FORTRAN IS OUR FORTE 
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REVIEW 
MORE THAN UPSIDE-DOWN MICE 


Mouse Systems PC Trackball 


* Best overall performance 

* No ball skidding 

e Easily adjusted sensitivity controls 
* Awkward button placement 


he PC Trackball uses a medium-size 

ball (1%-inch diameter), and only a 
relatively small percentage of the ball is 
exposed. Because its small exposed sur- 
face limits stroke size and, hence, move- 
ment, I found the default sensitivity set- 
ting too low. But I could easily adjust it 
by pressing Alt/Ctrl/left-mouse-button 
followed by a number (from 0 to 9) on the 
keyboard. The small exposed surface 
probably keeps skidding to a minimum (I 
didn't notice any) by directing most pres- 
sure downward onto the rollers. 

Of all the trackballs I reviewed, the 
PC Trackball gave me the best cursor 
control and smoothest operation overall. 
I was able to produce a smoothly curved 
signature under Paint. I was not happy 
with its button placement and control, 
however. The left and right buttons are 
quite close to the ball. Clicking the cen- 
ter button was awkward. Furthermore, 
to use the center button as a click-lock, 
you have to hold the left or right button 


and then click the center button (revers-. 


ing the order will not work). To release 
the click-lock, you have to click the cen- 
ter button again. Sometimes I forgot that 
the lock was on and thought the buttons 
had quit working. The company also of- 
fers left-handed drivers to let you swap 
button definitions. 

Initially, I was not pleased with the re- 
sponse under AutoCAD. At the highest 
sensitivity level, it took too many strokes 
to move the cursor across the screen. But 
the acceleration curves can be tailored 
with the ULTRARES program. I found 
an acceptable setting by sharply acceler- 
ating the slower rates and leveling off ac- 
celeration at higher speeds. 
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The PC Trackball's menu and control 
software is nearly identical to the Ken- 
sington Expert Mouse's. The notable ex- 
ception is 1-2-Click, which is a special 
Lotus 1-2-3 shell. 1-2-Click adds drop- 
down menus to 1-2-3 (although it does 
not contain all the 2.2 commands). The 
shell adds some useful features to 1-2-3 
and can be disabled or reestablished with 
a click. I prefer the menu shell, but it's 
nice to have two choices, and I'm sure 
others will prefer 1-2-Click. 

Despite the buttons, this was my favor- 
ite trackball. I think this comes down to 
the ball design, since I used the track- 
balls mostly to move the cursor around 
the screen and only occasionally clicked 
on the buttons. The ball and cursor 
movement was the most comfortable, 
and the acceleration was the best I tested: 
Stepping up from low to high speed was 
smooth. (The cover attaches with four 
Screws, so the unit can be easily opened 
for cleaning.) 


Final Tally 

In the end, the Mouse Systems PC Track- 
ball gets the highest marks for comfort, 
smooth operation, and cursor control. 
The MicroSpeed PC-Trac ranks a close 
second for comfort, and it may be my 
preference for CAD, Windows, or other 
applications that already provide support 
for a mouse. 

The CH Products RollerMouse per- 
formed well in applications that didn't 
require a lot of detail or pixel-by-pixel 
control, including text-based applica- 
tions. Personally, I wasn't a fan of the 
Logitech TrackMan's thumb-control de- 
sign, but the 300-dpi unit worked well in 
my high-resolution, 8514/A environ- 
ment. 

I found the Kensington Expert Mouse 
to be the most limited of the five units, 
primarily because of its two-button de- 
sign and the skidding ball. However, it 
worked fine under Windows, and it was 
especially good in Lotus 1-2-3 and Sym- 
phony. 

None of the units in this new round of 
trackballs will lure me away from my 
mouse, which is proof that I'm a die-hard 
mouser. But if you're uncomfortable 
with a mouse, or if you're a beginning 
mouse user, these alternatives are worth 
atry. mi 


Bradley Dyck Kliewer is the author of 
EGA/VGA: A Programmer's Reference 
Guide (New York: McGraw-Hill, 1988) 
and principal of DK Micro Consultants, 
a microcomputer consulting business in 
Bloomington, Indiana. He can be con- 
tacted on BIX as "bkliewer. " 
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HOW TO 

| AUTOMATE 

A SMALL 
BUSINESS 


by W. Gary Robertson 


Automating a small 
business such as a 
doctor's office, 
accounting or legal 
firm can be challenging. Budgets often are 
limited and technical personnel non-existent. 
Having a reserve of computer hardware ready 
to support new employees is uncommon. 

Ás these businesses grow, existing systems 
become strained. While larger organizations 
may be well served by a minicomputer, main- 
frame, or server-based network, these often are 
beyond the scope of a smaller business. 

System cost, ease of use, training, and 
maintenance are important considerations. 
Multiuser systems, particularly DOS-based 
ones, typically perform best in each of these 
categories. 

Multiuser systems save money by allowing 
one computer to support multiple users through 
terminals attached to the CPU. They also avoid 
the hardware expense and maintenance inher- 
ent in server-based LANs. DOS-based multi- 
user systems require minimum retraining, and 
allow employees to use familiar applications. 

The automation of Dr. Susan LeGrand's 
medical practice illustrates how a multiuser 
system can affordably and easily computerize 
a small business. 

When Dr. LeGrand established her practice 
she didn't own a computer. Paperwork quickly 
became impossible to manage, so she pur- 
chased an 80386 computer for insurance filing, 
accounting, patient records, and maintaining a 
large hospital census. 

As her practice grew, Dr. LeGrand hired an 
assistant for her office manager. Dr. LeGrand 
considered purchasing a second computer and 
a LAN, or purchasing a multiuser operating 
system that would allow an inexpensive termi- 
nal to be a second workstation. The multiuser 
system cost $2,054 for the software, extra 
RAM and terminal, compared to $3,326 for 
the computer, interface cards and software for 
the LAN. 

Dr. LeGrand chose The Software Link's 
DOS-compatible multiuser operating system, 
PC-MOS. 

“Conceptually, the multiuser approach 
seemed ideal?’ Dr. LeGrand commented, “апа 
when it was the least expensive, the decision 
was easy." 

The system was installed over a weekend, 
avoiding office hour downtime. ‘‘Everything 
looked and worked the same," Dr. LeGrand 
said, ‘‘And we could continue to use our exist- 
ing software and communication program." 

System administration and maintenance is 
handled remotely by the PC-MOS distributor, 
J.S. Walker & Co. of Charlotte, NC. 

"Having two workstations has really 
improved productivity" Dr LeGrand said. 

" And I can add up to three more workstations 
by simply installing RAM and terminals." 


W. Gary Robertson is co-founder of The Software 
Link, Inc. 


PC-MOS 


The Multi-User Solution For The 
Multi-Dimensional Company 


Odds are, you're part of a multi-faceted organization, 
one that's involved in many different projects and 
activities. Every day you juggle dozens of tasks. So 
why are your PCs still doing one thing at a time — 
for one person at a time? 

Today's 286 and 386-based PCs provide the power 
to do much more. PC-MOS is the multi-user, multi- 
tasking software that unleashes that power, making 
your PCs as multi-dimensional as your business. 


Minicomputer Power For The Cost Of A PC! 

PC-MOS lets several users simultaneously run dif- 
ferent programs on a single, high-performance PC. 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data- 
base — all at the same time! So instead of replicating 
expensive PCs, each user has an inexpensive monitor 
or terminal. The benefits are lower cost, more control, 
better security and consistency across applications. 
And at $595 for a 5-user version, you can afford to 
get started today! 


DOS Compatibility, NetWare Connectivity 
PC-MOS lets users run the popular DOS programs 

they use now — even Microsoft? Windows 286. Our 

gateway to NetWare lets you expand your Novell 
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network inexpensively and easily. And PC-MOS 
requires no expensive wiring, and no network man- 
agement headaches. 


Proven Reliable With 100,000+ Users 

Because PC-MOS was the first DOS-compatible 
multi-user operating system, it offers broad compati- 
bility and the reliability of time-tested software. More 
than 100,000 satisfied users trust their work to PC- 
MOS each day. Our latest version features an easy- 
to-use install program, lets you re-boot individual 
workstations, and supports high-resolution, bit- 
mapped color graphics. 

Call us today. Well show you how to add multiple 
dimensions to your PC. 


THE SOFTWARE LINK 
3577 Parkway Lane, Norcross, GA 30092 
1-800-451-LINK, (404) 448-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 


" " 
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VARS and RESELLERS: 
Ask about our Sales Support Program 


PC-MOS is a trademark of The Software Link. All other products referenced are trademarks 
of their respective companies. Prices and policies subject to change without notice. 


Improved tests 

and new drivers revise 
the results of 

our graphics board 
roundup 


Steve Apiki 


uated AutoCAD and PageMaker 

performance of 34010-based intel- 
ligent graphics boards (“The Brains Be- 
hind the Graphics," November 1989 
BYTE). Since then, we’ve improved our 
AutoCAD benchmarks and received new 
driver releases, so it’s time to take a sec- 
ond look at the CAD results of these 
boards. 

Three major changes have occurred 
since November. First, some of the 
manufacturers have released newer Au- 
todesk Interface drivers, which allows us 
to test the boards more consistently. Our 
November tests used either ADI 3.1 or 
ADI 4.0 drivers, depending on availabil- 
ity. Our current tests use only ADI 4.0 
drivers. 

Second, we modified our test file. Our 
original drawing test had AutoCAD’s 
OSNAP (object snap) feature turned on. 
Although this is not atypical, it added a 
large constant factor to each result and 
magnified the differences between ADI 
driver versions. Our new test drawing 
consists of last November’s small Auto- 
CAD drawing with the OSNAP param- 
eter removed. 

Finally, we relaxed the 512K-byte 
limitation on display-list memory size to 
simulate a more realistic high-end CAD 
environment. We tested each of the 


| ast November, the BYTE Lab eval- 
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REVIEW UPDATE 


New CAD Test 
Shuffles 34010 Pack 


Intelligent 34010-based graphics boards: The Artist Graphics Artist T112 (left) and 
the Renaissance GRX Rendition II. 


boards with as much on-board memory 
as possible and provided 4 megabytes of 
expanded memory for additional display- 
list storage. 

The figure shows the results of these 
new AutoCAD release 10 tests. As in No- 
vember, we split the times between 
boards with 1280- by 1024-pixel (high) 
and 1024- by 768-pixel (medium) resolu- 
tions. We tested all the boards in 256- 
color configurations with a Nanao 
FlexScan Model 9500 monitor. (Last 
November’s top-performing high-resolu- 
tion board, Number Nine’s Pepper 
Pro1280, was unavailable for this re- 
view. Instead, we’ve included Number 
Nine's Pepper Рго1024 in the medium- 
resolution group.) 

Among the high-resolution boards that 
we tested, the Artist Graphics (formerly 
Control Systems) Artist TI12 was a clear 
standout. The new TI12 GT driver, using 
on-board memory for display-list stor- 
age, pushed the Artist TI12 beyond the 


similarly configured Matrox PG-1281 
and IMAgraph TI-1210-8. The Matrox 
board finished ahead of the IMAgraph 
unit, but the timings of all the boards 
were clustered fairly tightly. One oddity 
with the Artist TI12 was that, because of 
the display-list structure, you can't pan 
as far horizontally as you can on the 
other boards and still remain within the 
display list. 

With its new software, Artist Graph- 
ics added more than top performance. 
The Artist TI12 has the sharpest config- 
uration utility of the tested boards, and 
its control-panel interface to the display- 
list features is convenient. (For all the 
graphics boards, installation and use was 
straightforward, although the Pepper 
Pro1024's installation program is some- 
what clumsy.) 

The high-resolution boards have simi- 
lar prices for similar configurations. All 
three boards generate a superior display 
and run trouble-free, but speed and a 


AT 


fi 


Artist TI 12 

Artist Graphics 

A Control Systems Company 

2675 Patton Rd. 

St. Paul, MN 55113 

(612) 631-7800 

As reviewed (includes 1.25 MB of video 
RAM, 3 MB of DRAM, and VGA 
module): $6685 

Inquiry 854. 


80- BY 1024-PIXEL RESOLUTION 


PG-1281 

Matrox Electronic Systems, Ltd. 

1055 St. Regis 

Dorval, Quebec, Canada H9P 2T4 

(514) 685-2630 

As reviewed (includes 2 MB of Video RAM, 
1.5 MB of DRAM, and Matrox PG-51- 
ACAD 10/05 2.01 driver): $3945 

Inquiry 856. 


TI-1210-8 

IMAgraph Corp. 

11 Elizabeth Dr. 

Chelmsford, MA 01824 

(508) 256-4624 

As reviewed (includes 1.25 MB of video 
RAM, 1 MB of DRAM, and IMAzoom 2.00 
driver): $4585 

Inquiry 855. 


Note: Configurations are for 256-color 


operation at the maximum supported 
resolution. 


good interface make the Artist TI12 my 
favorite. 

Renaissance GRX's Rendition II (see 
"Reviewer's Notebook," December 
1989 BYTE) outpaced the rest of the me- 
dium-resolution pack. Here, too, the dif- 
ference between the fastest and the slow- 


A GLANCE 


1024- BY 768-PIXEL RESOLUTION 


Advanced Graphics 1024 Board 
Compaq Computer Corp. 

20555 SH 249 

Houston, TX 77070 

(713) 370-0670 

As reviewed (includes 1 MB of video RAM 
and 128K bytes of DRAM): $2098 
Inquiry 857. 


Cobra Plus HS 

Vermont Microsystems, Inc. 

11 Tigan St. 

P.O. Box 236 

Winooski, VT 05404 

(802) 655-2860 

As reviewed (includes 768K bytes of video 
RAM and 512K bytes of DRAM): 

$3395 

Inquiry 860. 


Pepper Pro1024 

Number Nine Computer Corp. 

725 Concord Ave. 

Cambridge, MA 02138 

(617) 492-0999 

As reviewed (includes 1 MB of video RAM, 
1 MB of DRAM, and Power9/ACAD 3.0 
driver): $2940 

Inquiry 858. 


Rendition li 

Renaissance GRX, Inc. 

Cedar Park 

2265 116th Ave. NE 

Bellevue, WA 98004 

(206) 454-8086 

As reviewed (includes 1 MB of video RAM, 
512K bytes of DRAM, and VGA module): 
$2695 

Inquiry 859. 


est boards was not great; all the boards 
finished within a half-second of one 
another. 

With a base price of $2095 (256-color 
version with 384K bytes of DRAM in- 
cluded), the Rendition II is the clear me- 
dium-resolution pick. All the boards 


AUTOCAD 10 RESULTS 
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Although the Artist TI12 and Rendition 
II proved to be the top performers under 
AutoCAD release 10, the results put all 
these 34010-based boards in a relatively 
tight cluster. Benchmarks on the Compaq 
VGA, included here for comparison, 
illustrate the dramatic performance gain 
that a display-list processor can provide. 


turned in excellent performances, but the 
Rendition II offers it all at a very attrac- 
tive price. M 


Steve Apiki is a testing editor for the 
BYTE Lab. You can contact him on BIX 
as “apiki.” 
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Get One Of These Blockbuster Movie 
Hits FREE When You Buy A Video Seven 


VGA Graphics Card. 


What a great way to introduce you to three 
of the very best VGA cards: The VEGA 
VGA for personal and business applica- 
tions; the VGA 1024i for advanced business 
applications; and the V-RAM VGA for 
CAD/CAM and graphics applications. All 
three give you razor sharp resolution and 


guaranteed software po 
compatibility, plus Video EE 
Seven’s 7-year warranty A 

and exclusive support pack- ——— 
age. Buy any of them between March Ist 
and May 15th and we'll send you one of 
these all-time favorite movie videos, free. 
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Send me my free movie video. Here's my receipt and com- 


pleted registration card from my new VEGA VGA, VGA 
1024i or V-RAM VGA card. Please send me: 


TITLE 

VHS. Loc Beta 

Name 

Address (no PO. boxes, please) 

City — . State Zip 

Dealer name and address 

City State Zip 

Date of purchase B- 


Just fill out the coupon and send it along 
with your receipt and the completed _ 
product registration card to: Seven Videos 
From Video Seven, РО. Box 24527, San 
Francisco, CA 94D4. For information: 
Inside CA 800-962-5700; outside CA 
800-238-0101; Canada 800-548-0624. 
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All coupons must be received by ا‎ 1990. Offer expires June 1, 
1990. Allow 4 to 6 weeks for delivery. Product must be purchased between 
March | and May 15, 1990. 


VIDEO SEVEN 


Best of Seven 
A Headland Technology Inc. brand 


For every PC that has dreamed of 
becoming a CAD workstation. 


Call for 
your FREE f 
НР МЕ10а | "Ei" | 
videotape. L. 1 
1-800-526- 
1036. 


A workstation CAD package can 
give you all the functionality you 
need. But you work on a PC. And 
you're concerned that it's putting 
limitations on your designs. 


Hewlett-Packard has a better way. 


HP ME10d. A mechanical design 
and drafting system that brings 
workstation performance to 
your PC. 


Our videotape will show you that it 
only takes a few steps to complete 
complex, precise designs. This 
added efficiency can be yours with 
a minimum of training. No matter 
what system you're using today. 


HP's ME10d works with МЕЗО 
and other industry solutions on 
IBM, Compaq, and HP Vectra PCs. 
It can easily accept existing files 
and designs can be output to 
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other CAD/CAM applications. 


With HP’s ME10d you'll get the 
complete PC CAD solution. And 
all the assurances that come with 
the Hewlett-Packard name. Engi- 
neering expertise. Commitment 
to standards. And reliability. 


Call 1-800-526-1036. Get the 
video. And get more from your PC. 


There is a better way. 


Ф. 


HEWLETT 
PACKARD 


Radius’s display-list 
processor helps Macs 
match fast PCs for CAD 


Jon Udell 


how fast AutoCAD for the Macin- 

tosh and the Radius QuickCAD 
Graphics Engine can redraw the BYTE 
Pantheon, our architectural modeling 
test. As a result, Radius’s $1495 NuBus 
board answers CAD users’ pressing need 
for a Macintosh-based display-list pro- 
cessor (DLP). 

Ironically, CAD has been the Achil- 
les’ heel of the otherwise graphically 
sophisticated Macintosh. A fast 386 PC 
arguably makes a more cost-effective 
CAD workstation than a 68020 or 68030 
Mac. Equip the PC with a 34010-based 
coprocessor, and it can blow the doors 
off any Mac on pan, zoom, and redraw 
operations. Now, there’s an equalizer. 
QuickCAD, with its VL86C010 integer 
RISC chip, manipulates display lists 
(sets of line segments or vectors) and ren- 
ders them into the Mac’s frame buffer. 

Currently, QuickCAD works with 
three Macintosh CAD programs: Auto- 
desk’s AutoCAD, Versacad’s VersaCAD 
Design, and IGC Technology’s Pegasys. 
QuickCAD’s code runs in the 256K 
bytes of static RAM on the board. The 
display list resides in system RAM, and 
it can overflow to disk, Radius says. 

QuickCAD’s benefits and limitations 
match those of PC-based DLPs. A dis- 
play list is a special kind of cache (see 
figure 1). It stores endpoints that define 
the line segments of a CAD image. Ab- 
stract shapes rather than screen coor- 
dinates represent those points. The pro- 
cess of building that virtual display—a 


B link and you’ve missed it. That’s 


HARDWARE REVIEW 


Macintosh CAD 
Comes of Age 


regen—requires traversal of the CAD 
database and, in the case of three-dimen- 
sional CAD programs, a laborious map- 
ping that projects a 3-D model onto a 2-D 
display plane. A regen proceeds slowly 
and, because it rewrites the display list, 
gains nothing from a DLP. But once 
you've built a display list, the DLP kicks 
in. There is no need to revisit the data- 
base or repeat the vector calculations. 
Want to redraw the image? The DLP just 
rattles through the list of cached vectors 
and redisplays them. Pan or zoom? The 
DLP clips or scales the vectors on their 
way to the screen. 

Life's great until you invalidate the 
cache by zooming beyond the limits of 
the virtual display or rotating a 3-D 
model. Since most popular CAD pro- 
grams handle 3-D models, that's an im- 
portant restriction. A DLP won't enable 
your PC or Mac to spin fully rendered 
teapots, Volkswagens, or Pantheons in 
real time. That can't happen until the 
CAD programs maintain 3-D display 
lists that FPU-assisted graphics copro- 
cessors can manipulate. DLP vendors 


don't emphasize this restriction, for ob- 
vious reasons, and it's not as well under- 
stood as it should be. So caveat emptor: 
A DLP like QuickCAD can come in 
handy, depending on the kind of work 
you do, but it's not a plug-in 3-D engine. 


Tips and Tricks 

I tested the QuickCAD on a 5-megabyte 
Mac II equipped with two monitors. The 
primary monitor was a 19-inch Radius 
Color Display driven by a DirectColor/ 
24, Radius’ 32-Bit QuickDraw board. 
The second monitor was a standard 13- 
inch Mac II display with an Apple 8-bit 
video board. QuickCAD comes with an 
INIT/cdev, which loads the RISC pro- 
cessor’s static RAM with the code that 
traverses a display list, transforms vec- 
tors, handles NuBus arbitration, and 
shoves pixels into a frame buffer (or, in 
the case of multiple monitors, several 
frame buffers). The cdev provides two 
controls—a master switch and a Caps 
Lock switch. When you enable the latter, 
you can toggle QuickCAD on and off 


continued 
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QuickCAD Graphics Engine 


Company 

Radius, Inc. 

1710 Fortune Dr. 
San Jose, CA 95131 
(408) 434-1010 


Hardware Needed 

Mac II with a Radius 8-bit color display, 
or an Apple 8-bit Mac Il video card and a 
13-inch RGB color monitor 


Software Needed 
Mac CAD applications that support 
QuickCAD 


Price 
$1495 


Inquiry 881. 


interactively with Caps Lock. It's a handy 
way to gauge the effect of the board. 
QuickCAD is a superset of Radius's 
QuickColor accelerator board (for more 
information about the accelerator, see 
the text box “The QuickColor Option" 
on page 194 in the December 1989 
BYTE). Because QuickCAD subsumes 
the QuickColor accelerator, there's also 
a QuickColor INIT/cdev. QuickColor's 
INIT works like QuickCAD's, except 
that its job is to replace certain Quick- 
Draw bottleneck routines. Applications 
that rely exclusively on QuickDraw 
needn't know about QuickColor. Its 
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benefits— fast scrolling of deep-color and 
bit-mapped images—come automati- 
cally. QuickCAD, by contrast, operates 
outside QuickDraw's scope. À program 
wanting to export a display list must 
know a DLP is available to handle it. 

As it turned out, a QuickColor board 
already resided in my Mac II, and its IN- 
IT/cdev still sat in the System Folder. So 
QuickCAD's installer overwrote it and 
added the QuickCAD INIT/cdev. I re- 
booted the Mac, turned QuickCAD on, 
fired up AutoCAD, loaded the Pantheon 
model, and issued a redraw command. 
No dice—it wasn't any faster than a nor- 
mal redraw. 

After a phone call to a beta user, I 
tried again without the QuickColor board 
(it fights with QuickCAD and is redun- 
dant, anyway). Still no dice. Spelunking 
around, I found that the primary moni- 
tor, the Radius Color Display, was set for 
16-bit pixel depth. I dropped back to 8- 
bit pixel depth (as, in fairness, a READ- 
.ME file instructs you to do) and tried 
once more. That did the trick: Redraws, 
pans, and zooms became nearly instan- 
taneous (see the photo on page 190). 

Figure 2 tells an interesting story. 
Running BYTE's AutoCAD benchmark, 
an unassisted Mac II can't hold a candle 
to a VGA-equipped Compaq 386/20. 
When you equip both machines with 
DLPs (I used the 34010-based Advanced 
Graphics 1024 on the Compag), the Mac 
runs the redraw, pan, and zoom tests 
nearly as fast as the PC. QuickCAD ac- 
celerates VersaCAD and Pegasys by a 
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comparable factor, according to the ven- 
dors of those programs. Note, however, 
that the Compaq retains more than a 
fourfold advantage over the Mac on the 
regen test, with or without a DLP. 

One thing puzzled me. On the PC, 
AutoCAD’s video-configuration menu 
includes an AutoCAD Display Interface 
option that directs the program to use a 
DLP. That option doesn’t appear in the 
Mac version of AutoCAD, and Quick- 
CAD didn’t come with any application- 
specific drivers. How did AutoCAD link 
up with the Radius accelerator? The 
answer suprised me: QuickCAD’s in- 
staller had silently patched AutoCAD's 
INIT. Radius isn’t happy with that 
scheme, according to a product manager 
I spoke with. The other two supported 
programs, VersaCAD Design and Pe- 
gasys, will come bundled with Quick- 
CAD INITs, and Radius hopes that 
AutoCAD will do the same. 

The personalities of the two Radius 
boards—QuickColor for bit maps and 
QuickCAD for vectors—aren’t really 
complementary. A CAD program that 
does true-color rendering (Intergraph’s 
MicroStation, which doesn’t yet support 
QuickCAD, is one such program) isn’t 
bound by bit-transfer rates, as are image- 
processing programs. Sorting polygons 
and computing light intensities take 
much longer than pushing pixels—even 
very deep ones—to the screen. Quick- 
CAD does not include QuickColor for 
the sake of CAD programs. It’s there 

continued 
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Figure 1: A display list is a special kind of cache that stores endpoints to define the line segments of a CAD image. 
Once уои уе built a display list, there's no need to revisit the database or repeat vector calculations. This makes most pans, 


zooms, and redraws almost instantaneous. 
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e New hercules Grannies station (ar 


Introducing the Hercules Graphics Station Card. With more features than any card 
in its class. And more power. The company that took the monotony out of monochrome 
now puts more zip into analog monitors. 


Fast Graphics 


In today's competitive business world, time is more 
pare 2 "тз = ЖЕТ | precious then ever. But Windows applications like 
PageMaker, Excel, and Corel Draw can make you wait 
: while they work. Not with the Hercules Graphies 
t Considering Your z | Station Card—it’ll run Windows up to five times faster 
m m 90] 3porlu nities? = than a regular VGA card. At higher resolutions, too. 


The secret is the on-board Texas Instruments 34010 
graphics processor. It frees the CPU from the 
drudgery of graphics functions and screen memory 
control so you won't have to wait for your screen 
to catch up with you. 


Hom VOA on UP 


E A whole megabyte of video memory lets the Hercules 

—^7 uum Graphies Station Card offer a full range of modes—trom 
` VGA up to 1024 x 768 resolution with 256 colors, and plenty 

in between. So it will run all your software—from general business 

to complex design programs. And as your software needs become even 
more sophisticated, you won't need to shop for a new video card. 


ЇЇ ЇЇ Images 


Computer images can look realistic when software can access more 
colors. The 16- and 24- bit color 
modes on the Hercules Graphics llis lp P m шз , 
Station Card allow any standard T 
| 
Е" 


Же ' ү analog monitor to display up 
н UM to 16.7 million colors for high 
к , quality photo-realistic images. س‎ — 
And best of all, you can have all 
these features for less than you'd 
think. Call us at 800 532-0600, ext. 190 (U.S.) or 800 323-0601, ext. 191 
(Canada) for the quickest way to your Hercules dealer. 


© Copyright, 1990 Hercules Computer Technology, Inc.. 921 Parker Strast, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks 
of Hercules Computer Technology, inc. All other product names are trademarks of their respectiva owners. 


akes the wat out of Win e 


Death 
Taxes | 


Software Piracy 


We can save you from one of them. 


orry. Death we can’t do anything about. As for 
taxes, when you use our product you'll probably 


wind up paying more. But software piracy: 


there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 
Our products can be used in the MS-DOS, 
OS/2 and Macintosh environments. 


Build Your Own Custom Protection 
Environment 


Use our patented “dual- 
locking” ASIC chip as the 
basic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
write-once or multiple-write 
locking codes, and encryp- 
tion shells. Then add your 


Software Security 


1011 High Ridge Road - Stamford, CT 06905 
1-800-333-0407 ext. 101 
203-329-8870 Fax 203-329-7428 BBS 203-329-7253 
AppleLink" D2379 


own programming creativity to build a protection envi- 
ronment best suited to your product. 


Users attach the device to their parallel port, and 
programs won't run without it. Back-up copies, hard 
disk and LAN operation are not interfered with. 


Your Intellectual Property Belongs To 


You 


And if you don't protect it, who will? Our 
products offer the most equitable way to 


protect your interests with- 
out sacrificing the rights of 
your customers. Call us 
today for information and 
demonstration units. 


Macintosh is a trade mark of Apple Computer Inc., 
Activator, Mactivator are trade marks of Software 
Security, Inc. illustration: detail from 
Michelangelo's Last Judgement 
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` Innovation: comes in all shapes and y 
sizes. At Xircom we believe it should fit . · 
_ in your pocket. Our Pocket LAN Adapters 
аге revolutionary products ‘developed M 
for PC users who want tlie most conve... 
nient access to: Token: Ring, Ethernet Wee ан ыз: LE | 
. Arcnet networks. Ma cu E ce E 

What makes the- Pocket LAN Аарне: ИН 


‘revolutionary? They tequire no internal = = ~ P 1 
- :slots, connecting through the: parallel = С eS Q0 
рог of any IBM-compatible РС. АИ соте. > «m / М", n M 
supplied. with certified drivers for a = ' И р" 
| ‘trouble-free solution that will have you HUS Xie, | Е | 
connected in less time tan it ey yarr Г duum ds ; [outs 
to read thisad! °° аи | 


The Xircom anos has Jett thé press ee 
full of praise: "The image of perfection ^ — palm 
the way computers should be," wrote °°. О 
Steve Gibson in InfoWorld; “Incredibly... 
easy to use...easy to install, easy t0 li. 
carry...a very clever device,” according = = ^. =~ 
to Aaron Brenner.at LAN Magazine. 7 

You may think that all this “perfection” IER RE 
and convenience comes with a hefty - rn ERI 
price tag. It doesn't- in fact the Xircom 
family of LAN adapters costs about-the . 
same as the more traditional methods - 
which it is quickly rendering obsolete. 


It's living proof that with innovation ony 
your side or in your parallel port, a little 
can take you a very long way. | 


Call Xircom today at (818)884-875 
LAN solutions for laptops. 


22231 Mulholland Hwy., Suite 114 
Woodland Hills, CA 91364 


(818)884-8755 • FAX (818)884-1719 


 Arcnet is a registered trademark of Datapoint Corp. 


because extending QuickColor’s code, 
essentially an operating system for the 
RISC board that can multitask with the 
Mac operating system, was safer than re- 
placing it. 

The net result is that QuickCAD lets 
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Redraw 


$3] Mac li, unassisted 
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you do everything that a QuickColor 
board does. I loaded a 24-bit-deep color 
photo into PageMaker and observed no- 
ticeably faster scrolling with QuickColor 
enabled. Architects and others who 
create intricate CAD models and glossy 


Compaq 386/20 with VGA 


Bl Mac il with QuickCAD E Compaq 386/20 with Advanced Graphics 1024 


Figure 2: BYTE's AutoCAD benchmark tells the story: When both machines are 
unassisted, the Compaq 386 wallops a Mac II. But the Macintosh/QuickCAD duo 
stands shoulder to shoulder with a Compaq 386/34010 combo in those operations 
that can benefit from a display-list processor. 
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Pantheon model became nearly instantaneous. 
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presentations will find both halves of the 
board useful. Note, however, that you 
have to switch between 8-bit and 16-/24- 
bit color modes. 

It's conceivable, of course, that you'll 
want fast bit maps and fast CAD at the 
same time. Imagine a compound docu- 
ment that's a mixture of richly formatted 
text and rendered CAD images. Applica- 
tions don't do that yet, but they probably 
will, so Radius plans to make QuickCAD 
compatible with at least 16-bit color. 
What if you already own QuickColor but 
now find that you require a CAD acceler- 
ator? Radius says that it's considering an 
upgrade for the difference in price be- 
tween the two. 


Newton's Apple 

Initially, QuickCAD enjoys only limited 
software support. Will more Macintosh 
CAD vendors embrace the board? Un- 
doubtedly, although it'll be harder for 
some than for others. Programs that al- 
ready maintain display lists and don't de- 
pend heavily on Mac-specific optimiza- 
tions will convert easily. (Significantly, 
none of the programs that now support 
QuickCAD grew up on the Mac.) Others 
face a more difficult challenge. Inter- 
graph’s MicroStation falls into this cate- 
gory. It images directly into off-screen 
buffers, which makes the program re- 
sponsive but leaves no convenient hook 
for a coprocessor. Intergraph and Radius 
are studying how to proceed. 

The biggest obstacle, of course, is the 
lack of 2-D and 3-D graphics standards. 
Thus far, Apple has protected Mac users 
from the hair-raising incompatibilities 
that plague the PC world. For example, 
Mac programs written for 8-bit color 
generally work transparently with 32-Bit 
QuickDraw. Mac users take this for 
granted, which amazes PC folk. Apple’s 
dictatorship has clearly paid rich divi- 
dends. But the Mac hasn’t done well in 
the engineering market. Hardware inno- 
vators like Radius now hold the key to 
Apple’s future there. 

QuickCAD, and products like it, will 
surely help sell Macs as CAD worksta- 
tions. That'll mean a certain loss of in- 
nocence, though, as application/driver/ 
board combinations multiply. Apple 
should embrace QuickCAD and, as with 
32-Bit QuickDraw, move quickly to es- 
tablish a standard that fosters creative di- 
versity among hardware vendors while 
preserving the simplicity that makes the 
Mac great. Ш 


Jon Udell is a BYTE senior technical edi- 
tor at large. He can be reached on BIX as 
"*judell. " 


Microsoft BASIC PDS 
7.0 may be the antidote 
you’re looking for 


Mike Wiggins 


icrosoft has once again given us 
M what seems to be a natural evo- 
lution from its QuickBASIC en- 
vironment. The Microsoft BASIC Pro- 
fessional Development System 7.0 is 
packed full of new and enhanced fea- 
tures to whet every BASIC program- 
mer's appetite. BASIC PDS 7.0 enhance- 
ments include the Microsoft Quick- 
BASIC Extended (QBX) environment, 
support for OS/2, EMS 4.0 support, add- 
on financial libraries, user interface 
toolboxes with source code, and the new 
Microsoft Professional ISAM (indexed 
sequential-access method) database en- 
gine. Compiler junkies will like the im- 
proved code generation, which creates 
tighter, faster code. Heck, even C snobs 
will find this package interesting. 
Microsoft has finally listened to pro- 
fessional BASIC programmers who've 
been demanding professional-quality de- 
velopment tools for years. Microsoft en- 
dowed PDS with a, feature-rich environ- 
ment for fast code development without 
loss of program performance. Many of 
the limiting factors typically associated 
with BASIC have been addressed in this 
package. For example, you can now have 
larger code and data sizes, do string 
moves into far memory, and make .EXE 
files as large as 16 megabytes. The new 
language enhancements provide greater 
control over DOS files, static arrays, 
error handling, and the communications 
port. BASIC PDS 7.0 also comes with 
the Microsoft Professional Editor and the 
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Microsoft BASIC PDS 7.0 adds, among other things, a mouse-driven, character- 


based user interface. 


CodeView window-oriented debugger. 
If you are serious about developing big 
BASIC programs but have been running 
into limitation problems with other com- 
pilers, then you should take a look at 
BASIC PDS 7.0, because it can make 
your code jump through hoops. 

The main thrust of the package is to- 
ward the business application program- 
mer. BASIC has evolved from a begin- 
ner's language into a more structured 
and modular one, making it ideally suit- 
ed for group programming projects. 
Companies with programming staffs 
will find BASIC PDS 7.0 well suited for 
many of their programming require- 
ments. Although I wouldn't throw out my 
C compiler just yet, or translate all my C 
code to BASIC, I would seriously con- 
sider writing some of my small- to medi- 


um-size projects in BASIC using this 
compiler. While BASIC PDS 7.0 has an 
excellent help system, it does not come 
with a tutorial, so the novice and hobby- 
ist would be better off sticking with 
QuickBASIC 4.5 for experimentation. 


QBX Environment 
For those not familiar with the Microsoft 
QBX environment, it's what Microsoft 
calls an "instant development environ- 
ment," which uses a threaded p-code 
technology. The environment offers the 
developer integrated editing and debug- 
ging for fast code development. QBX has 
a pull-down menu interface that can be 
controlled via the keyboard or an option- 
al mouse. This is a full-screen editor 
with all the editing features needed for 
continued 
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line. By using Event On and Event Off, 
you can minimize the amount of check- 
ing done in your program. 

Microsoft has improved the code-gen- 
eration algorithms called “Thunking” 
and *Peep-holing." Thunking looks for 
frequently occurring code patterns, and 
then it generates an assembly subroutine 
in near memory for quick access. Peep- 
holing looks for local string-related code 
patterns for optimization. These routines 
contribute to the compiler's overall abil- 
ity to generate executable files that are 
small and fast. 

A few new command-line switches 
have been added to the BASIC compiler’s 
stand-alone operation. The /G2 switch 
tells the compiler to generate optimized 
code for the 286 processor. This lets your 
program take advantage of the 286’s ex- 
panded instruction set. The /OT switch is 
used to optimize the calling procedure 


BASIC PDS 7.0 VS. QUICKBASIC 4.5 


BASIC PDS 7.0’s I/O performance is improved over previous compilers’, 
particularly with commonly used sequential files. (All times are in seconds.) 


Sequential disk I/O on a 1-MB file 


BASIC PDS 7.0 QuickBASIC 4.5 


Record length Write Read Write Read 


(in bytes) 


1178.92 
169.50 
71.40 
70.85 


1084.12 
136.66 
39.05 
38.50 


787.36 
136.21 
71.40 
70.97 


1 689.26 
10 103.47 
100 38.62 
1000 34.77 
| 


Random disk I/O on a 10K-byte file 


1 32.84 
10 3.36 
100 0.49 
1000 0.16 


32.19 
3.24 
0.39 
0.22 


fast code production. Once you've com- 
pleted your program, you select the Run 
option on the menu to compile it in mem- 
ory or into an .EXE disk file. An inte- 
grated debugger makes it easy to correct 
any compilation or program errors. The 
environment provides you with greater 
capability for system development. By 
shrinking the environment down with a 
“Мо Frills” switch, you can create mega- 
programs of up to 16 MB while inside the 
QBX environment. 

Don't let the QBX environment fool 
you. This is a serious compiler, and it can 
easily handle large database applications 
like customer tracking, inventory con- 
trol, and publication mail listings. Mi- 
crosoft set out to produce an environment 
for serious developers, and it has created 
a monster language to rival even the great 
‘ Cserpent for speed and power. 

BASIC PDS 7.0 has a complete on-line 
documentation system managed by the 
Microsoft Advisor help system. This 
context-sensitive help system has hyper- 
text links that let you move quickly 
among key concepts. This is truly a com- 
plete system, and if you can find it in the 
manuals, you will find it on-line. You 
can even add your own help files to the 
system with the HELPMAKE utility. 


Simply BASIC 

The compiler has been improved in many 
areas: math, I/O, event handling, code 
generation, and optimization. Microsoft 
claims that these enhancements can in- 
crease the speed of your programs to up 
to 1900 percent and can decrease code 
size to up to 68 percent over QuickBASIC 
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4.5. Although the code I tested did not 
have anything near that kind of improve- 
ment, it did run faster, and the .EXE file 
sizes were noticeably smaller. 

The math portions of BASIC have been 
beefed up in a few spots. If the math 
package senses the coprocessor, it will 
use it. But even without the hardware as- 
sist, the package is quite capable of han- 
dling floating-point math with 64-bit 
precision. All the rudimentary math pro- 
grams I threw at it ran very fast. If you 
develop only for machines with math co- 
processors, you can compile with the co- 
processor-only option to eliminate the 
emulation package, thus reducing the 
size of the .EXE file. 

Getting data in and out of any program 
can often cause bottleneck problems. 
BASIC PDS 7.0's I/O routines have been 
fine-tuned as part of the upgrade. I tested 
both sequential and random-disk-access 
writing and reading from a 1-MB file 
with record lengths of 1 to 1000 bytes. 
BASIC PDS 7.0 access is faster than 
QuickBASIC 4.5 during sequential ac- 
cess, but it was only marginally better 
during random access (see the table). 

There is built-in screen support for a 
variety of adapters, including the Olivetti 
color adapter, Hercules graphics card, 
MCGA, CGA, EGA, multicolor graphics 
array, and VGA. It supports the VGA and 
MCGA adapters in 320- by 200-pixel 
resolution with 256,000 colors in mode 
13. Again, there is a slight improvement 
in output to the screen over QuickBASIC 
4.5, but nothing mind-boggling. 

The event handling no longer has to 
check for events after executing each 


for your SUB, FUNCTION, and DEF 
FN routines. The /Fs switch is for far 
string operations, and only objects com- 
piled with this switch set are compatible. 
The /Ix: switch controls memory man- 
agement for the new ISAM database. 


On the Financial Front 

Some of BASIC PDS 7.0’s new features 
offer greater power specifically to the 
business application developer. The new 
library routines come in both standard 
(.LIB) and Quick (.QLB) library for- 
mats. These financial libraries consist of 
formulas, numeric formats, and serial 
number generators. The financial li- 
brary (FINANCER.QLB) offers com- 
monly used business formulas, such as 
depreciation, interest, rate of return, and 
principal and interest payments. The 
date/time library (DTFMTER.QLB) de- 
livers a way to generate serial numbers 
from date and time arguments. Finally, 
the format library (DTFMTER.QLB) re- 
turns properly formatted strings from 
numeric data types, including the new 
Currency data type. 

The Currency data type is perfect for 
accounting and other financial applica- 
tions. The currency number is stored as 
an 8-byte integer, and it can represent 
numbers with a range of +9.22E14 with 
19-digit accuracy. Now you can repre- 
sent money the way you're used to seeing 
it: in dollars and cents. 


Application Toolbox 

The Matrix Math, Presentation Graph- 

ics, and User Interface toolboxes can 

give your programs some pizzazz. These 

toolboxes come with source code that you 

can use in your program development. 
continued 


BASICal Better 


hen it comes to Performance and Price, 
PowerBASIC tops everything on the market. 
This upgrade from Borland's Turbo Basic™ in- 
corporates time-saving new features and state- 
of-the-art capabilities into this popular Turbo-style 
environment. PowerBASIC is the next step 
for power programmers. 


PowerBASIC creates clean code. It slims 
down and speeds up your EXE files. It 
even lets you put assembly code 
anywhere in your program. New com- 
mands eliminate the need to write involved 
routines for everyday tasks. Never again 
will you be bogged down by string space 
limitations now that PowerBASIC has 
pushed through the 64K string space barrier to 
use all available memory. 


You'll locate the most elusive bugs in seconds, 
thanks to an integrated debugging environment that lets 
you trace, step, set breakpoints, and monitor and 
change variables, New BCD math completely 
eliminates round-off errors, making PowerBASIC ideal 
for financial applications. 

PowerBASIC gives you instant ac- 
cess to all the tools by easily moving be- 
tween editor, compiler, debugger, and 
linker—all without losing sight of your 
code. PowerBASIC 2.0 is upwardly 

compatible with Turbo Basic. And if 
you've been using Quick Basic™ it's 
an easy step up to PowerBASIC. 
| With all these features you 
, might wonder why other complete 
development environments cost 
up to four times more. Well stop 
wondering and start working 
with PowerBASIC. 


It's basically better. 


Available now at your local com- 
puter dealer and at Egghead Discount 
Software Stores everywhere. 


PowerBASIC is a registered trade- 
mark of SPECTRA Publishing. Turbo 
Basic is a registered trademark of Bor- 
land Intemational. Quick Basic is a 
registered trademark of Microsoft. 


SPECTRA Publishing * 1030 East Duane Avenue, Suite D, Sunnyvale, California 94086 * Call Toll Free, 800-345-0035 
Circle 255 on Reader Service Card 
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BASIC PDS 7.0 


Company 

Microsoft Corp. 

One Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 


Hardware Needed 

IBM PC or compatible with 640K bytes 
of memory (additional EMS 4.0 memory 
recommended) and a hard disk drive; a 
mouse is optional 


Software Needed 

DOS 3.0 or higher; OS/2 1.1 or higher; 
compiled programs will run on either DOS 
or OS/2 


Price 
$495 
Upgrade from BASIC 6.0: $195 


Inquiry 885. 


However, Microsoft notes that “these are 
examples only and should not be relied 
upon as a fully tested add-on library.” 
You might want to give the programs the 
once-over before you use them. 

The Matrix Math toolbox demon- 
strates how math can be performed on 
two-dimensional matrices. Gaussian 
elimination, determinant and inverse of a 
square, and the BASIC math functions 
are included in the toolbox. You can per- 
form these operations on most of the nu- 
meric data types in BASIC PDS 7.0. 

The Presentation Graphics toolbox 
produces a variety of business-style 
graphics. Whether you need a scatter 
chart or a simple pie chart, there is sure 
to be a toolbox routine you can draw on. 
What good are charts without words? 
The Font toolbox is included as part of 
the Presentation Graphics toolbox. Two 
fonts are supplied (Helvetica and Times 
Roman), and you can also use Win- 
dows/286 bit-map .FON files with the 
Font toolbox. 

The User Interface toolbox should be 
very popular. It gives your application a 
professional-looking user interface with 
character-based windows, pull-down 
menus, and mouse control. The interface 
has many of the features of the QBX envi- 
ronment. All three of these toolboxes 
will save the professional business pro- 
grammer a bundle of development time. 


The ISAM on the Cake 

The Microsoft Professional ISAM data- 
base engine is simply the most amazing 
addition to the BASIC language that I 
have seen in years. It seems to be a com- 
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plete implementation of ISAM. The last 
time I worked with ISAM was in COBOL 
a few years back. This is a very good im- 
plementation of ISAM, and professional 
programmers who need database func- 
tionality in their programs could save 
months of development time by using it. 
Mind you, it has a bit of overhead, so it is 
not the answer for all your database 
problems. 

The smallest ISAM data file generated 
is 64K bytes, but it has the power to han- 
dle larger database files of up to 128 MB 
in size. That 64K-byte initial file size has 
39K bytes reserved for file management, 
leaving 25K bytes for new indexes, ta- 
bles, and data. When the file needs to ex- 
pand, it allocates 32K bytes at a time. 

All the information for the handling of 
the database is stored in one file along 
with your data. The ISAM file is a series 
of tables and indexes. The tables consist 
of the actual data records, and the in- 
dexes provide quick access to table data. 
You can create an index on any field or 
combinations of fields in a table. Mul- 
tiple tables can be stored in one database 
file offering greater flexibility for appli- 
cations. Records are stored in a table in 
the order in which they were entered. If 
you want to access a record differently, 
simply create an index for that table that 
changes the access order or record key. 

There are a few ways that you can in- 
stall ISAM for use with your programs. 
Microsoft supplies two TSR-style pro- 
grams, PROISAM and PROISAMD, or 
you can link your program directly with 
the ISAM library. PROISAM has full ac- 
cess to the database but lacks the ability 
to create or delete indexes and tables. 
PROISAMD has no file access restric- 
tion. By running a TSR, you can have ac- 
cess to the ISAM engines while in the 
QBX environment. This lets you develop 
and test your code without having to link 
in the large database library. 

Some new keywords added to the 
BASIC language support ISAM. These 
keywords are a smooth and natural ex- 
tension to the language. Take the OPEN 
statement, for example: OPEN database$ 
FOR ISAM tabletype tablename$ AS 
filenumber%. This is a natural replace- 
ment for a regular OPEN statement. 
Microsoft provides useful ISAM pro- 
gram examples in source code. 

BASIC PDS 7.0 has four ISAM util- 
ities for importing and maintaining 
ISAM files. One of the biggest problems 
with creating a large database is ensuring 
its integrity. With all that complex data 
crammed into a single file, the database 
structure is quite fragile. Two of the util- 
ities, ISAMREPR and ISAMPACK, give 


you a way to repair corrupted database 
files and optimize the size of the data- 
base file for better performance. The 
other two utilities allow you to convert 
your old database files. These programs 
can convert dBASE, Btrieve, ISAM, and 
ASCII files. If you're looking for a little 
more power from your database, you 
might want to consider BASIC PDS 7.0. 


Pithy Stuff 

Overall, I like the new QBX environ- 
ment. The pull-down menus provide 
great control over the environment. Al- 
though you don't need a mouse, it comes 
in handy when using the menus or mov- 
ing chunks of text around in large pro- 
grams. The fast response of the QBX in- 
terpreter let me create and debug my test 
programs quickly. The Microsoft Profes- 
sional ISAM engine is useful for creating 
any business applications that require 
fast access to stored data. 

I had no trouble running BASIC PDS 
7.0 on an 8-MHz 286 AT compatible 
with | MB of memory. If you're planning 
to write ISAM applications, I recom- 
mend a faster 286 or 386 with a mini- 
mum of 2 MB of EMS 4.0 memory and a 
40-MB hard disk drive. QBX and the 
ISAM engine are geared to use EMS 4.0 
memory, if it's present. BASIC PDS 7.0 
also generates OS/2-compatible code, 
but because of my system's configura- 
tion, I was unable to test this capability. 
Some of BASIC PDS 7.0's operations— 
most notably the ISAM engine—are not 
supported under OS/2, and there’s no di- 
rect support for Presentation Manager. 


Satisfy Your BASIC Urges 

Microsoft BASIC PDS 7.0 is right on tar- 
get in my book. Microsoft has produced 
another winning version of BASIC, and 
it’s about time. BASIC PDS 7.0 is a fea- 
ture-rich package with all the speed and 
versatility to rival any other high-level 
language. 

If you haven’t used BASIC in a while, 
take a look at it now. You’ll be pleasantly 
surprised. I would recommend this pack- 
age to anybody who needs to develop 
clean, structured code quickly. Both 
business and scientific application pro- 
grammers will benefit from all the im- 
provements in BASIC PDS 7.0. So, if 
you're tired of writing dBASE code, or 
just plain “C sick,” reconsider working 
in BASIC. ш 


Mike Wiggins was a founding member of 
Multimate and currently operates Hind- 
sight, a consulting firm in South Wind- 
sor, Connecticut. He can be reached on 
BIX as "mwiggins. " 


PC BRAND 
COMPUTERS 


UNTOUCHABLE 
QUALITY, 
UNBELIEVABLE 
PERFORMANCE, 
OUTSTANDING 
SUPPORT, 

AT 


ROCK BOTTOM 
PRICES. 


InOur Come the 
most important thing is 
Your Bottom Line. 


You're reading a magazine 
with hundreds of "look-alike" ads for 
IBM Compatible Computers, they all 
claim similar performance, outstanding 
quality, low price and great support. 


How do you make your choice? 


Price: Some show unusable 
entry level or giant overkill units, and 
sock-it-to-you on the drives, monitors 
and video cards you really need. Some 
add outrageous freight, handling and 
customization charges. We don't. We 
advertise the industries largest selec- 
tion of complete drive and video con- 
figurations all unbelievably priced. All 
priced delivered to your door. 

Quality: Some claim quality 
but offer only a 30, 60 or 90 day 
warranty. Our 5 year program is the 
best and longest in the business... 


*zriss- National Computer Maintenance Services 


PC Magazine, PC Buyers Guide, 
Computer Sbopper, Byte, and Personal 
Computing all say the same thing 
about PC Brand in their reviews: 
"Outstanding quality ... Rock Bottom 
Price." We couldn't have said it better 
ourselves. 

Support: Everybody claims it, 
but check our facts; 30 Day Money 
Back Guarantee (no RMA's required), 
Toll Free Technical Support, Toll Free 
Customer Service, On-Site Service, On- 
Site Installation, Leasing and Custom- 
ized "Built to your Specs" configura- 
tions. Even our FAX's are on Toll Free 


Lines. Our support is so good it wins us 


Awards. 

Put it all together and it spells 
our commitment to you, the Bottom 
Line, the Best one in the Business. Call 
us at 1-800-PC Brand Today. 


15 Year Limited Warranty, details available on request 


PC BRAND OFFERS A FULL 
RANGE OF COMPUTER SYSTEMS 


NAME BRAND PERIPHERALS 
AT THE LOWEST PRICES 


FREE FREIGHT 
TOLL-FREE SERVICE & SUPPORT 
5-YEAR WARRANTY! 


30-DAY MONEY BACK GUARANTEE 
ON-SITE SERVICE BY TRW* 
24-36 MONTH LEASING 


Igel BRAND 


Turn page for PC Brand Systems... 


Circle 212 on Reader Service Card 


Find OutWhy 


We're Rated No1 for 
Service & Support. 


"PC Brand is the LL Bean of personal computer mail order... 
...PC Brand wants no unbappy customers,...it's service and support policies help to insure that." 
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PCBRAND 286/2 $599 


12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 Landmark ™Speed 15.1MHz, 

512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


PC BRAND 286/16 $749 


16 MHz Clock, Zero Wait Operation, 

Norton SI 19.0 Landmark ™Speed 20.6MHz, 

512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


PCBRAND 286/20 $899 


20 MHz Clock, Zero Wait Operation, 

Norton SI 23.0 Landmark™ Speed 26.7MHz, 

512K RAM, 1.2MBor 1.44MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


®Tower is a registered trademark of NCR Corporation 


-Personal Computing's 10 Best Mail Order Companies, Feb. 1989 


286 SYSTEMS FROM $599 


Standard System Features: 


80286-12, 80286-16, 80286-20 operating at 
12 MHz, 16MHz, or 20MH z w/Zero Wait 

512K RAM expandable to 8MB on the System 
board using 256K or 1MB 100ns RAM 

1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

FCC Class "A", Intended for business use 

High performance 16bit VGA Cards with 
1024x768 capability on all VGA systems 

1:1 Interleaved Hard/Floppy Drive Controller, 
1Mb/Second disk transfer rates on all 100Mb 
drives or larger 

Enhanced 101-key Click/Tactile Keyboard 

2 Serial & 1 Parallel ports on std-configurations 

High Capacity System Power supply 

Real Time Clock/Calendar with 5 Year Battery 

80287 Co-Processor Support 

AMI BIOS w/full MS/DOS, OS/2, XENIX, UNIX, 
NOVELL, 3COM and PCNET compatibility 

Built-in System Board LIM 4.0EMS hardware 

User configurable УО timing permitting comp- 
atible operation w/older peripherals or faster 
I/O for newer devices 

8 Slot motherboard design (5 16Bit & 3 8Bit) 

Medium foot print case w/6 Disk Drive bays 


Options: 


Low profile Slim Line Case w/3 Disk Bays 
available at noextra charge (pictured above) 

Mini Size desk top Tower & Case w/4 bays 

LCD or Plasma Portable 

Factory Installed RAM Upgrades 

Custom configurations w/Name Brand 

peripherals of your choice 


PC BRAND 286/12 
w/512k, Hard Disk Drive, Monitor & Video Card 


Hard Drives: 

Mb/Ms 20/40 40/25 66/25 100/25 
No Video $929 $1029 $1209 $1349 
Mono $1049 $1149 $1329 $1469 
VGA-Mono $1229 $1329 $1509 $1649 
VGA-Color $1459 $1559 $1739 $1879 
SVGA/Color $1569 $1669 $1849 $1989 

PC BRAND 286/16 
w/512k, Hard Disk Drive, Monitor & Video Card 
Hard Deves ТТ С: 
Mb/Ms 20/40 40/25 66/25 100/25 
No Video $1079 $1179 $1359 $1499 
Mono $1199 $1299 $1479 $1619 
VGA-Mono $1379 $1479 $1659 $1799 
VGA-Color $1609 $1709 $1889 $2029 
SVGA/Color $1719 $1819 $1999 $2139 
PC BRAND 286/20 

w/512k, Hard Disk Drive, Monitor & Video Card 
Hard Drives: i 
Mb/Ms 20/40 40/25 66/25 100/25 
No Video $1229 $1329 $1509 $1649 
Mono $1349 $1449 $1629 $1769 
VGA-Mono $1529 $1629 $1809 $1949 
VGA-Color $1759 $1859 $2039 $2179 
SVGA/Color $1869 $1969 $2149 $2289 


MONEY BACK 
GUARANTEE 


FREE FREIGHT 


TOLL-FREE 
SERVICE AND 
SUPPORT 


ON-SITE SERVICE 


BY ТКМ 


24 or 36 MONTH 
LEASING 

AND A 5-YEAR 
WARRANTY 


Best "Executive Decision" 


system. 


-Personal Computing, 
Best Bargain Systems, 
Dec, 1989 


"The PC Brand 386/SX-16 
performed at least as well 
as the far costlier Compaq... 
We simply began marveling 
at what is surely the big- 
gest bargain in personal 
computing" 


-Computer Buyer's Guide, 
Cover Siory, Oct, 1989 


*7 etry -National Computer Maintenance Services 


tel 386 
| Technology 
at 286 Prices 
Im 286SX- 


Only $899 


PC BRAND 386/SX-16 $899 


16 MHz Clock, Zero Wait Operation • Norton SI 18.7 Landmark™ 18.3MHz, 
512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 2 Serial and 1 Parallel Ports 


Standard System Features: 


®» 80386SX Processor Operating at 16MHz deliv- 
ering 18MHz Effective Throughput 
• 512K RAM expandable to 8MB on the System 
board using 256K and/or 1MB RAM 
e 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
e FCC Class "A", Intended for business use 
* High performance 16bit VGA Cards with 
1024x768 capability on all VGA systems 
1:1 Interleaved Hard/Floppy Drive controllers, 
1 Mb/Second disk transfer rates on all 100 Mb 
drives or larger 
Enhanced 101-key Click/Tactile Keyboard 
2 Serial & 1Parallel ports on std-configurations 
High Capacity 200 Watt System Power Supply 
Real Time Clock/Calendar with 5 Year Battery 
80387SX Co-Processor Support 
AMI BIOS with full MS/DOS, OS/2, XENIX, 
UNIX, NOVELL, 3COM compatibility 


80386sx 16MHz Systems with: 
1МЬ RAM, VGA Card, Color Monitor 
40Mb Hard Disk, DOS, О 


• 8 Slot motherboard design (5 16Bit & 3 8Bit) PC BRAND 386SX-16 

• Medium foot print case w/ 6 Disk Drive bays w/512k, Hard Disk Drive, Monitor & Video Card 
(Shown in optional Mini Size Tower ® Case) ШИН II —cc— — — áÀ 

Mb/Ms 20/40 40/25 66/25 100/25 
Options: No Video $1229 $1329 $1509 $1649 
e Low profile Slim Line Case w/3 Disk Drive Mono $1349 $1449 $1629 51769 
bays at no extra charge VGA-Mono $1529 $1629 $1809 $1949 
e Mini Size desk top Tower ® Case w/4 Disk VGA-Color — $1759 $1859 $2039 $2179 
Drive bays (as pictured above) SVGA/Color $1869 $1969 $2149 $2289 


* LCD or Plasma Portable 

« Factory Installed RAM Upgrades 

e Custom configurations w/Name Brand 
peripherals of your choice 


Call -800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 


PC Brand, Inc. 954 W. Washington St., Chicago, IL. 60607 Canadian Fax є 312-633-2888 Canadian Voice # 312-226-5200. 


We are open Mon. thru Fri.: 8am to брт Central Time. MasterCard, VISA, Discover, Checks [== " = 
and Approved P.O.s are Accepted. Prices and specifications subject to change. BYTE 15-05 Е 
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PC BRAND'S 
386/20 
386/25... 


"FASTER THAN 
A SPEEDING 
BULLET!" 


-Computer Shopper, Cover Story 
November, 1988 


20MHZ 
FROM $1349 


25MHZ 
FROM $1499 
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"The Best 
Low-Cost 


ternative 


Around!" 


-PC Magazine, 25MHz 386 PC's, Feb. 14, 1989 


PC BRAND 386/20 $1349 


20 MHz Clock, Zero Wait Operation, 

Norton SI 23.0 Landmark Speed26.1MHz, 

1024K RAM, 1.2MB or 144MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


PC BRAND 386/25 


$1499 
25 MHz Clock, Zero Wait Operation, 
Norton SI 28.2-Landmark Speed 33.6MHz, 
Norton SI31.6-Landmark Speed 43.5 w/Cache, 
1024K RAM, 1.2MB or 144MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


"The PC Brand 386/25 
is a fascinating machine. 
It offers flexible configura- 
tion...at a bargain price..." 

"and the company backs 
it all with what may bethe 
longest warranty on the 
market...PC Brand makes 
it possible to buy two com- 
plete sytems for less than 
most competitors charge 
for just one." 


- PC Magazine, 25MHz 386 PC's 
February 14, 1989 


80386 20 Mhz Systems with: 
2Mb RAM, УСА Card, Color Monitor 
100+Mb Hard Disk, DOS 


"Bob 


Standard System Features: 


* True 20MHz or 25MHzZ Intel 80386 CPU 
Operating with Zero Wait States 

e 1024K RAM standard expandable to 16MB 
using 256K and/or 1MB RAM 

1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

FCC Class "A", Intended for business use 

High performance 16bit.VGA Cards with 
1024x768 capability on all VGA systems 

e 1:1Interleaving Hard Drive/Floppy Drive 
controllers, IMb/Second disk transfer rates 
on all 100Mb drives or larger 

Enhanced 101-key Click/Tactile Keyboard 

2 serial & 1 parallel ports on std-configurations 

High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

80287, 80387,0r Weitek Co-Processor Support 

AMI BIOS with full MS/DOS, OS/2, XENIX, 
UNIX, NOVELL, 3COM compatibility 

e 8Slot motherboard design (5 16Bit & 3 8Bit) 

• Medium foot print case w/6 Disk Drive bays 

Options: 


e Low profile Slim-Line Case w/3 Disk Drive 
bays available at no extra charge 

e Full Size Tower ® Case w/6 Disk Drive bays 

e Mini Size Tower ® Case w/4 Disk Drive bays 

e LCD or VGA Plasma Portable Case 

* Custom configurations w/Name Brand 
peripherals of your choice 


PC BRAND 386/20 
with Hard Disk Drive, Monitor & Video Card 
Hard Drives: 
Mb/Ms 40/25 66/25 100/25 200/19 
No Video $1779 $1959 $2099 $2549 
Mono $1899 $2079 $2219 $2669 
VGA-Mono $2079 $2259 $2399 $2849 
VGA-Color $2309 $2489 $2629 $3079 
SVGA/Color $2419 $2599 $2739 $3189 
PC BRAND 386/25 
with Hard Disk Drive, Monitor & Video Card 
Hard Drives: 
Mb/Ms 40/25 66/25 100/25 200/19 
No Video $1929 $2109 $2249 $2699 
Mono $2049 $2229 $2369 $2819 
YGA-Mono $2229 $2409 $2549 $2999 
VGA-Color $2459 $2639 $2779 $3229 
SYGA/Color $2569 $2749 $2889 $3339 


"PC BRAND 386/33 HAS FLAWLESS 
COMPATIBILITY, LOWEST PRICE" 


InfoWorld, Product Review, 
8, 1990 


FROM $2299 
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386/33 CACHE $2299 


33 MHz Clock, Zero Wait Operation, 
Norton SI 45.9 • Landmark 58.7 MHz, 

1024K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


"Here's a price $2799... 
[Now $2299] Must be 
stripped to nothing, Right? 
Wrong.. You don't sacrifice 
quality for low price either. 
The PC Brand machines 
are an efficient comb- 
ination of in-house en- 
gineering and top-notch 
off-the-shelf Parts." 


-PC Magazine, 33MHz 386 PC's, 
October 31, 1989 
.great value. Period. 
„excellent price perform- 
ance ratio; high quality." 


-Computer Buyers Guide, 
Product Review, 
February, 1990 
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Standard System Features: 


e True 33 MHz INTEL 80386-33 CPU operating 
w/ Zero Wait States Delivering up to 58.7 MHz 
Effective Throughput 

Intel 82385-33 Cache Processor with 32K 25NS 
Static RAM Standard 

e 1024K RAM Standard Expandable to 16MB 

FCC Class "A", Intended for business use 

* High performance 16bit VGA Cards with 

1024x768 capability on all VGA systems 

e 1.2МВ 5.25" or 1.44MB 3.5" Diskette Drive 

e 1:1 Interleaving Hard Drive/Floppy Drive 

Controllers, 1 Mb/Second disk transfer rates 
on all 100Mb drives or larger 

e Enhanced 101-key Click/Tactile Keyboard 

e [/O Ports-2 serial,1 parallel 

* High Capacity 200 Watt System Power Supply 

e Real Time Clock/Calendar with 5 Year Battery 

• 80387 or Weitek Co-Processor support 

• Phoenix BIOS with Full MS/DOS, 05/2, XENIX, 

UNIX, NOVELL, 3COM compatibility 

e EMS and Disk Cache in ROM 

e 8 Slot motherboard design 

e Medium foot print case w/ 6 Disk Drive bays 


Options: 

• Full size Tower ® Case w/6 Disk Drive bays 
(as shown above) 

e Custom configurations w/Name Brand 
peripherals of your choice 

e Factory Ram Upgrades 


Jauuary 


InfoWorld 386/33 Review Scores: 


PC Brand 8.0 


ENT. 0 
Gateway 2000 7.1 
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80386 33Mhz Systems with: 
4 Mb RAM, VGA Curd, Color Monitor, 
100+Mb Hard Disk, DOS, 1/0 

$7,200 mm 


$5,800 
$5,100 
$4,400 
$3,700 2 
$3,000 CE : 5 d 
*, К? w %, E 
Za ©, ? 


PC BRAND 386/33 CACHE 


with Hard Disk Drive, Monitor & Video Card 
Hard Drives: 


Mb/Ms 40/25 66/25 100/25 200/19 
No Video $2679 $2859 $2999 $3449 
Mono $2799 $2979 $3119 $3569 
VGA-Mono $2979 $3159 $3299 $3749 
VGA-Color $3209 $3389 $3529 $3979 
SVGA/Color $3319 $3499 $3639 $4089 


Turn tbe page for Portables & Peripberals 


Call 1-800-РС BRAND 


(Call 1-800-722-7262) In All 50 States FAX# 1-800-722-7392 


PC Brand, Inc. 954 W. Washington St., Chicago, IL. 60607 Canadian Fax # 312-633-2888 Canadian Voice = 312-226-5200. 


We are open Mon. thru Fri.: 8am to 6pm Central Time. MasterCard, VISA, Discover, Checks 
and Approved P.O.s are Accepted. Prices and specifications subject to change. BYTE 15-05 


"T 


e 


MAY 1990 ° BYTE 201 


Portables 


With More 
Power than 


- Ls 
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512K (286,386/sx) or 1024K (386) RAM Serial 
and Parallel Ports, 1.2MB or 144MB Floppy, 
86-key keyboard 


The power, reliability and performance ofourdesktop system 
motherboards combine with our portable casing to make our 
system technically unique! 

We support 3 built-in, externally accessible disk drives, 
enabling dual (3.5"and 5.25") floppys for total media compatibility. 
Including tape CD-ROM drives or other devices to deliver desktop 
functionality in a Portable Unit. 

Simultancous internal AND external monitor support, VGA 
functionality, 2 open card slots and our unique 3 drive support, permit 
this family to be used as a complete Yn tbe office system" which you can 
pick up and take anywhere. 


Actual VGA PLASMA Screen Image 


Standard System Features: 

* All performance and compatibility 
features as in desktops featured on 
previous pages 

* 16 Grey Scale 640x480 VGA or 
4 Grey Scale 640x 400 CGA/Mono 
Graphics Plasma Display 


Standard Features Continued: 

* 3 Accessible Drive Bays for (2) 5.25" 
and (1) 3.5" Units 

° 2 Available Peripheral Card Slots 

e Simultaneous internal & external 
displays 

* 200 Watt Auto Voltage Switching 

Power Supply 


VGA Gas Plasma Portables 


CGA/MGAGas Plasma Portables 


Drives і Floppy 40-25 100-25 200-19 Drives 1 Floppy 40-25 100-25 200-19 
Mls/Ms Mly/Ms 

286/12 52595 $2995 $4495 $4000) 286/12 $1745 $2145 $2345 0 
286/20 $2795 $3195 $3595 54160 286/20 $1945. $2345. $2745 53310 
386/SX-16 $2005 53205 84095 $4200 386/SX-16 52045 $2445  $2H45 53410 
386/20 $3350 $3750 54150 — $4710 386/20 $2495  S2H95 $3293 53955 
386/25 $3550 $3950 $4350 549010 386/25 52695 53005 $3493 $4055 
386C/25* $4000 — $4400 SHO — $5360 386C/25" $3145 55545 53945 54505 
386C/33* $4300 — $4700 — $5100 55000 386C/33* $445 539845 $4245 — $4H05 


"32K Cached “32K Cached 
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Monitors 


Comerstone Technology 

19" Dualpage Display/16 level ............ $1950/2795 
Imtek/Somsung 

14* VGA Color .31DP (640x480) ................. — 9369 
14° УСА Color .Á1DP (640х480) ................................. 299 
14" SVGA Color (to 1028x7681) .... ee 419 
Magnavox 

Newest Models ....s:scccsccsssssresscocersentsnsnvecenssseqesere САШ 
Mitsubishi 

1381 14" Diamond Scan (to 800x600) .................... $499 


HL6605 16" SYGA/EGA (to 128021024) sare. 1195 
HL6905 20^ SVGA/EGA (to 1280x1024) .................. 2095 
NEC 

GS-2A 14" MultiMono (to 800x600) ......—.. 2. 9249 


2A 14" SVGA (800x600) „++, — A €) 
3D 14" SVGA/EGA (1024x7681) .......................—.— 649 
4D 16" SVGA/EGA (1024x768) „шее 1150 
5D 20" SVGA/EGA (1280x1024) .............................. 2350 
Panasonic 

C1391 PanaSync (to 800x600) .................................. SABD 
M1500 15" Mono DTP with adapter ............... 1208 
M1900 19" Mono DTP with adapter ............... 1498 
Princeton Graphics 

Max15 14" Mono (to 102957681)... $249 
UltraSync 14" SVGA/EGAÀ (800x600) .... one 520 
UltraSync 16" SVGA/EGA (1024x7681) .................. ~ 879 
Princeton Publishing Lobs 

Multiview 15" Mono DTP with adapter ......... $690 
Relisys 

9503 14" VGA Mono (640x480) ..........— ie m $135 
9513 14" VGA Color (640x480) 1... а. 369 
1520 15" SVGA (1024x768) |... erento nonton ennt 679 
Seiko 

1440 14" SVGA (1024x7681) енн». — $599 
1450 14" SVGA (1024x768) .................. RR RM найын 779 
Sony 

1304 14" SVGA (w 1024x768) $689 
GDM-1606 16" CADD (1250x1024) ............. — لق‎ 
GDM-1953 19" САРО (128081024) .............—.... Call 
Zenith 


ZCM1492 VGA Flatscreen (640x480) .................... 9619 


RAM/I-O/Accelerator Boards 


Intel 

Aboveboard Plus $12K ..... eee herein S419 

Aboveboard Plus VO ............ erronee eene nonas 469 

Inboard 386PC with 1M rennen 999 

Inboard 386 AT with ОК... BSD 

PC Brand 1/0 Cards 

AT 1P/25/1G . — ^ $49 

XT 1P/1S/1G/Clock/Calendar ...... -— 
Video Cards 

АТ! 

УСА Wonder 256K/512K ...........««ан«енз: $245/297 

МЕС 


Graphics Engine (1024x7681) 512k/1M ... $999/1349 
Paradise 


EGA Autoswitch 480 ..essssessosssosssoorcosorssosesseessseso $99 
VGA* with 256K (B ЫК)... 169 
VGA* with 256K (16 bit) ................................ =. 199 
VGA Professional ....c:scosccscorscvescscarsevsnsorcasceryenss 299 
УСА 1024 with 256K/512K ..............-.... 239/299 
8514/A Plus ........... 569 VGA Upgrade ........ 229 


B514/A with — 


PC BRAND VGA Cards 


VGA 256K (8 bit) .................. $99 
VGA 256K (16 bit) ................ 139 
VGA 512K (16 bit) ................ 189 


“an outstanding 
device... compared 


with the 15 
high performance 
VGA cards tested in 
PC Magazine’s 
July 1989 issue.” 


PC Magazine, Product Review, 


Oct 31, 1989 
Video Seven 
10241 УСА with 256K/512K .................... $239/299 
VRAM УСА with 256K/512K ..................... 425/469 


Fax Cards 
Complete PC 
Complete Fax 4800/9600 ................. essee $249/399 
Complete Communicator .............. ~ 549 
Complete Portable Fax 9600 ................ zd 
Intel 


Connection Coprocessor .......... eerta 9699 
Quadram 


4800/9600 $9000809020999 995204209900 00€ TO VON 09 aetas eite tu $179/495 
Modems 
ATI 
2400ETC Internal with MNPS ............ ^. $165 
Hayes 
1200B Internal with Smarticom ..............- e $189 
2400B Internal with Smartcom п... оона 249 


1200 External ......285 2400 External ....... 359 
PC Brand (100% Hayes Compatible) 

1200 Internal with software ......................—..—. $49 
1200 External .........70 2400 External ....... 129 
2400 Internal with softwarc/MNPS$ ............ 89/129 
US Robotics 


Courier HST 14,400 External ............. ~ $599 
Courler V.32 9600 External ............... eere, BAD 
Courter HST/V.32 External ............................-. 995 
Courier HST 9600 Internal .......... errare 979 
Tape Backups 
Archive 
ST600 Int. ог FT60 Ext. 60MB w/cont, ......... $590 


FT1501 150MB Internal with controller ......... 895 
VP1501 150MB Internal Novell certified ........ 925 
VP150E 150MB External Novell certified ..... 1175 
VP402 Interface Board for VP Series ............. Call 
VP409 PS/2 Interface Board for VP Series ..... Call 
Colorado Memory Systems 

DJ-10 Jumbo 40/80MB Internal .................... 9249 
KE-10 External Chasis Kit with Interface ...... 139 


Maynard 
Maynstrcam 60MB Portable .......................... $885 
Maynstrcam 150MB Portable .................. .. 1395 
Maynstream 2200HS 2.2GB Portable ............ 4350 
Floppy Disk Drives 
360K 5.25" Half Height В1лсК............................ $75 
720K 3.5" Half Height Black ............ nens. 80 
1.2M 5.25" Half Height Grey ................ enn 85 
1.44M 3.5" Half Height Сгсу.......................—.... 95 
Sysgen 
Bridge-File 5.25" 360K/1.2MB External ......... $229 
Bridge-File 3.5" 720K/1.44MB External ........... 229 
Bridge-File PC/AT Абарќег......... nee 59 
Hard Disk Drives 
Compaq/Conner IDE Upgrades 
40M 28ms ............ $459 100M 25ms.......... $679 
200 | 
lomega 
B1201 20M Int. ..$765 B1441 40M Int. ... $995 
B244X Dual 5.25 44M External .................. wae 1995 
PC2/50 Nonbootable Сагі... .. 169 
PC2B/50 Bootable Сағ... 230 
Plus Hordcards 
Hardcard 20 8 bit .......... eere $539 
Hardcard 40 8 bit or 16 bit ................................ 599 
Hardcard 80 16 bit ........... аана 695 
Seagate 


20M 65ms ST225 Half Height ................<..... $209 
20M 35ms ST125 Half Height ........... 245 
30M 35ms ST138 Half Height ........................... 310 
40M 28ms ST251-1 Half Height ........................ 349 
40M 24ms ST151 Half Height ........................... 419 
80M 28ms ST4096 MEM ...ccsscoososeccesersesononnancees ^ 590 


Add $50 for XT Kit 
Jor STIxx, ST2xx 


Co-Processors 


Intel 

8087-1 .................9189 8087-2............... $129 
80287-10 .............. 229 80387-5Х ...............3509 
80387-16........... ...349 80387-20................ 399 
80387-25 ................ 479 80387-33................ 639 


NAME BRAND PERIPHERALS AND 
SOFTWARE AT THE LOWEST PRICES. 


CD-ROM 
Amdek 
Laserdeck 2000 500MB External Kit ................ $619 
Microsoft 
Bookshelf 1.0 ...... $195 Stal Pack ............... $99 
Programmer's Library .......5. ee TTE 295 
NEC 
CDR77 External .. $555 CDR80 Internal .... $499 
XT/AT Interface KR . Srono LED 
Clipart 3D ............. 285 pem Folio —— 285 
Sony 
CDU510 Internal Klt wccsccsssccssssscssccensescovsesecsszece 9665 
CDU1701 External d — 779 
Printers 
(Numbers in Parentbeses 
Indicate Draft/LQ CPS) 
Brother 
HLB8e Laser ........ $1725 HLSPS ...............„.. $2950 
Canon 
BJ130e 15" ......... ^. $695 LBP4 Laser ............ $995 
LBP8-III Laser 8PPM ......... eere rnnt 1650 
Cifizen 
GSX 140 (192) ........ $329 Color Kit ................. $49 
Epson 
1Х810 (180/30) ....... $179 ЕХ850 (330/88) ......... $329 
FX1050 (264/54) ....... 479 15)510 (180/60) ............ 529 
10850 (330/88) ......... 495 — LQ950 (264/88) ............ 495 
191010 (130/50) ....... 439 — LQ1050 (330/88) ......... 669 
LQ2550 (400/108) ....899 ЕРІб000 6 PPM .......... 939 
Hewlett Packard 
Deskjet Plus ........ $710 Laserjet UP ......... $1025 
Laserjet II ............ 1720 Laserjet UD ........... 2995 
Laserjet DI 8PPM 1Mb NEW! .............. ines 1650 


Laser Jet Accessories 


Pacific Data Products 
Plotter in Cart. for II/IIP ..... $249/ 269 
25 in 1 Cartridge ........................... 285 
Postscript Cart. for II or IIP avete 375 | 
1M Memory Card for ПР ........... 275 | 
; Turn your LaserJet 
. into a Postscript Printer? 


CPi 

Superfont Cartridge .................... $205 
Е 1м Метогу Kit "6459719995600 TEAST SSEETESTESE 269 

2M Memory Kit ........... erronee 949 


Princeton Publishing 
PS-388 Postscript board ........... $2250 
Call about 400dpi Postscript 
Compatible Laser Prínters 

Kodak Diconix 

По CESS SSS ie „$315 

NEC 

P220XE (192/34) ..... $335  P9XL (400/190) ....... $1030 

LCR90 BPPM Postscript s.essoessssorsssssosoesessrosesssrsos 3190 

LC890XL SPPM 4MB ........ onions берзе nn 4495 

Silentwriter II Printers ...spocansrossessssssreennurooannsoros Call 

Okidata 

ML320 (300/62) .....$345 — ML221 (300/62) ........ $479 

ML380 (180/60) ......359 ML390 (270/90) ..........475 

ML391 (270/90) ......655 = ML393 (450/110) ........995 

Okidata OkiLaser 400 4PPM .......... erre 1010 

Panasonic 

1180 (192/30) .......... $189 1191 (240/48) .......... -. $245 

1124 (192/63) 299 1624 (192/63) .........429 

1695 (330/66) .......... 415 4420 Laser ............., Call 

Logica! Connection Print Buffers 

256K ..... aE .. $449 SLES ons e $529 
иек "Oversized Monitors, Plotters, 

Laser Printers, and Portables 

OE reu 


excluded from Free Freight 


Networking Hardware 


Gateway 

G/Ethernet AT .... $435 for PS/2 ............... $435 
G/Ethernet (B bit) ............. КЕТИ УЕ” 265 
Lantastic 

2 MBa Starter Klt/Adapter ............ з $419/195 
Ethernet Starter Klt/Adapter ..................—. 575/279 
Standard Micro 

PS110 Board for PS/2 ................... — À — $439 
PC500WS 16 Bit for WS/Servcer ................. 375/449 
PC550WS 16 Bit Tw. Pr. for WS/Server .... 395/495 
PC270E Twisted Palr ........... e a 199 
PC130 Arcnet Вояга... eee sass aaro 135 
ARCNET passive hubs / active hubs ........... 72/359 
ARCNET intelligent hub coax ..................... e 495 
ARCNET Intelligent hub twisted pair ............... 609 
Synopfics 

SOSUTE TRANSCEIVER —— $139 


1000 Conc./2500 Workgroup Conc. ....... 2575/839 


Tiara 


4 port hubs ........... $49  Bporthubs ......... $285 

Lancard/A 8 bit ARCNET ......... sereno — 

Lancard/A 16 bit ARCNET Board ...................... 249 

Lancard/E 8 bit Ethernet ........c.-seconscsssservosoneaven 199 

Lancard/E 16 bit Ethernet Twisted Pair .......... 339 

Lancard/E 8 bit Twisted Palr .................... —Ó 329 

Tops 

ВКерсаѓег.............. $125  Plashcard ............ $155 

Western Digitol 

Ethercard?+ .......... $219 А (Р5/2).....,........ 8320 

Ethercard+ Twisted Pair ................... «sess, 319 

Xircom 

Pocket ARCNET Adapter Coax ....... $295 

Pocket ARCNET Adapter Twisted Palr ............. 295 

Pocket Ethernet Adapter Twisted Pair ............ ‚ 489 
Plotters 

CalComp 

1023 c € ++ $3450 1043DM ............. $5700 

Houstan Instruments (Call for Prices) 

DMP3$2 .............. DMP52MP ..... DMP61 
DMP61DL .......... DMP62 .......... DMP62DL 
Scanners/Digitizers 

Complete PC Scanners 

Full Page ............. $499 Half Page ............. $189 
DILE nnl ———"—————————————A— 165 
Complete OCR Software for HS/Page ....... 235/325 
Kurta 

IS/One 12X12 .....$355 — IS/Onc 12x17 ...... $509 
Microtek 

MSF 300G .......... $1495 MSF 300Z .......... $1395 
MSF 400G ............ 2750 MSF Edge Feed .... 1050 
Summasketch Il Digitizers 

12412 „22-а 6335 12х18................ $599 


Input Devices 


CalComp WIZ 1000 ОРІ... $175 
Logitech 

Hi-Rez C9 Mouse .. $85 with Palnt ............. $99 
Trackman 320DPI Scrial/Bus ...................... 99/109 
Microsoft Mice 

Serial with Paintbrush/with Windows .. $109/139 
Bus Mouse with Paintbrush ............... eere 105 


Novell Networking 


(Novell Authorized Sales and Service) 


4 USEF ES Level] .cccccccssesccveccecosssccnssesnssenccesee $429 
Sven ELS Leve DSc ИНН 989 
Advanced Netware „...esssosrerseressapeasssisesanssseosan 1850 


SFT Netware 286/Netware 386 ............ 2850/4550 


Network Utilities 


Brightwork Development 

PS-Print ............... $415 Queue IT! ........... $119 

CC: Mail 

25 User ..............— $495 Expand ........ oon $445 

Remote .................. 235 Gateway .......... 895 

Cheyenne Software 

Netback .............. 8189 — Monitrox .......... $505 

Da Vinci eMail Servers 

DOS ..........--- .. $849 DOS/Windows $1349 

Lan Systems 

Lanspace .......... 9310 . Lanspool.......... $259 

Norton-Lambert close-up 

Support 3.0 ......... $165 Customer 3.0 ..... $135 

Ontrack 

Disk Manager -№ ... $99 Netutlis ........ — $85 

Tops 

NetPrint 2.0 .„...... $115 TOPS 2.1 ......... sew $112 

Traveling Software 

Desklink 2.2 .......... $95 Laplink Ш ........... $92 
Unix/Xenix 


Multiuser Products 


Digiboard Intelligent Serial Cards 


4 Port/8 Port ....... — P aad бенен $645/795 
Wyse Terminals 

WEED n $309  WY150 ............... $305 
3Y370 14" Color 1... rrr С ЧАЕС 895 

(Call on Keyboard options) 

WY50/WY86 (both with Keyboard) ............... 389 
Sonta Cruz Operotions CompleteSys 

Xenix 286 ............ $995 Xenix 356 ........ $1150 
Xenix Software 

Foxbase+ 386 ...... $779 Open Desktop .... Call 
Microsoft Word ......ccccccrcsserssoreeressrsencesosssensacees 495 
ИЛНЕ TES SUBE E 359/629 
Xenix-Net 286/386 .......... ананас 439/479 
Word Perfect 4.2 .sssssersrosesseonrossoavssrseisasosvseseesst 969 


Supplies | 


Sony 5.25" 360K (box) ................... $9 
Sony 5.25" 1.2M (box) e 14. 
Sony 3.5" 720K (box) .. — 13 
Sony 3.5" 1.44M (box) .......;............ 25 
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Desktop 


Supercomputing 


bout 20 years ago, in the re- 
search labs at IBM, computer 
scientists were working on a 
l-foot cube that in 10 years, 
they said, would contain the computing 
power of a room full of computers. We 
were the latest crop of new hires, and we 
didn’t think it was possible. We were 
wrong. Nearly 10 years ago, a descen- 
dant of that box became the IBM PC. 

Today, the desktop supercomputer is 
becoming a reality. Bit by bit, micro- 
computers are chipping away at the 
power of the supercomputer by borrow- 
ing its techniques and concepts. In “Sep- 
arated at Birth,” Bob Ryan discusses 
areas in which microcomputers are ap- 
proaching the big boys, and areas they 
have not yet conquered. 

One of the techniques used extensively 
in supercomputers that holds great prom- 
ise for microcomputers is multiprocess- 
ing. You’ve seen the announcements for 
the Compaq Systempro, the Zenith Z- 
1000, and others that contain more than 
one CPU. But you don’t necessarily have 
to go out and buy a multiprocessor sys- 
tem to get multiprocessing power. If 
you’re on a network, you already have 
access to a supercomputer. In “Spending 
Your Free Time,” David Gelernter and 
James Philbin explain how to use the idle 
machine cycles of a network’s many 
computers for parallel processing. 

Parallel processing is often used to de- 
scribe any kind of multiprocessing. But 
true parallel processing is a refinement 
of it—a subset, perhaps. Multiprocessing 
refers to the simultaneous processing by 
more than one processor of different ap- 
plications, programs, or processes with- 
in a program. True parallel processing is 
the simultaneous execution by more than 
one processor of different instructions 
within the same process, or even of itera- 
tions of an instruction within a single 
loop. It's a difference of granularity: 
Multiprocessing runs the spectrum from 
coarse to fine-grained; parallel process- 
ing implies fine-grained. 


Most multiprocessing machines can 
run standard software, but to really take 
advantage of the power of multiprocess- 
ing, you need appropriate systems soft- 
ware. In “A Fearful Symmetry," Craig 
Keating discusses MPX, a multiproces- 
sor extension to SCO Unix that enables 
you to get multiprocessor performance 
from standard Unix applications without 
modifying them. 

Parallel processing is another tech- 
nique microcomputers are borrowing 
from supercomputers, as is specializa- 
tion. You've heard of dedicated file 
servers on a network; now there is a dedi- 
cated computational server. In “Super- 
computers Get Personal," Sam Bogoch, 
Iain Bason, Jeff Williams, and Mike 
Russell explore this concept in a specific 
application: the new ComputeServer 
from Torque Computers, which uses 
1860s for parallel processing. 

Another aspect of specialization is 
dedicating certain processors to certain 
jobs. One of the most CPU-draining jobs 
is handling I/O. Like supercomputers, in 
recent years microcomputers have begun 
to pack this task off to the new intelligent 
bus masters, leaving the CPU for more 
“important” work. In “Join the EISA 
Evolution," Min-Hur Whang and Joe 
Kua describe the EISA bus master. 

Dedicated coprocessors can also be 
useful. Math coprocessors are essential 
for heavy-duty number-crunching appli- 
cations. Graphics coprocessors are be- 
coming the norm rather than the excep- 
tion. And in “A Calculating RISC,” 
Trevor Marshall tells how RISC co- 
processors will soon bring supercomput- 
ing power to the desktop. 

Perhaps today in the research labs at 
IBM or Cray or DEC, new hires are look- 
ing at rooms full of supercomputers and 
being told that in 10 years, that power 
will be available in a 1-foot cube. This 
time, I’d believe those scientists. But 
then, this is just hypothetical. Or is it? 

—Jane Morrill Tazelaar 
Senior Editor, State of the Art 
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STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


Separated 
at Birth 


The design of your desktop computer is beginning to show 
more than a passing resemblance to that of a supercomputer 


t’s funny how things 
work out. At the same 
time that Steve Woz- 
niak and Steve Jobs 
were building Apple I boards 
in a garage, Cray Research 
was putting the finishing 
touches on the Cray 1. At that 
time, the Apple I and the Cray 
1 demarcated the lower and 
upper bounds of computing 
power and sophistication. To- 
day, the inheritors of the 
Apple I tradition are making 
inroads into areas once con- 
sidered the sole preserve of 
supercomputers. 

Simply put, supercompu- 
ters are the most powerful 
computers in the world. By 
using a number of sophisti- 
cated design techniques, the 
fastest supercomputers are 
able to maintain a sustained 
throughput of over 1 billion 
floating-point operations per 
second (1 GFLOPS) while 
performing real-world applications. By 
contrast, the shiny new 25-MHz 486 ma- 
chine on your desktop can sustain about 1 
million floating-point operations per 
second (1 MFLOPS), or one one-thou- 
sandth the throughput of a supercom- 
puter. However, desktop machines are 
closing the gap, primarily by incorporat- 
ing some of the same architectural fea- 
tures used in supercomputers. 
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Making a Computer Super 

Computer designers know lots of ways to 
boost throughput on a computer. The 
most obvious is to boost the clock speed. 
For example, the Cray Y-MP has a clock 
period—the amount of time it takes to ex- 
ecute one cycle—of 6.3 nanoseconds. 
HNSX Supercomputers’ SX-X, due to 
ship this year, reports a clock period of 
2.9 ns. In contrast, а 25-MHz 486 system 


has a clock period of 40 ns. 
Obviously, if you could get 
the 486 to run at supercom- 
puting clock speeds, you 
would get 10 times its current 
performance. 

Another major advantage 
supercomputers enjoy over 
personal computers is pipe- 
lining. Successful supercom- 
puter designs ensure that the 
processor spends most of its 
time processing. The proces- 
sor prefetches instructions 
and data to ensure that it is 
never idle. Part of the pipelin- 
ing concept is embodied by 
intelligent I/O. In a super- 
computer, I/O is handled by 
either a dedicated processor 
or a separate computer. The 
supercomputer's arithmetic 
processors are reserved exclu- 
sively for crunching data. 

Another important super- 
computing concept is match- 
ing processor design to the 
task at hand. Most supercomputing ap- 
plications involve vector processing, 
which performs one or more operations 
on many different pieces of data at the 
same time. Consequently, supercom- 
puters are optimized to handle vector 
problems, although they aren’t bad at 
scalar processing, either. 

One last feature of supercomputers is 
continued 
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parallelism—both macro- and micropar- 
allelism. (In fact, supercomputing is be- 
coming synonymous with parallel pro- 
cessing.) For example, the SX-X has up 
to four arithmetic processors sharing a 
common memory space—an example of 
macroparallelism. These processors 
consist of a vector and a RISC scalar 
unit, with each vector unit consisting of 
one, two, or four sets of vector pipelines. 
Each set consists of two add/shift pipe- 
lines and two multiply/logical pipelines. 
Because the pipelines operate simulta- 
neously—an example of microparalle- 
lism—each SX-X processor can execute 
up to 16 FLOPS. That's a theoretical 
maximum of 5.5 GFLOPS per arithmetic 
coprocessor. No wonder they call these 
machines super. 


PCs in the Balance 
When first introduced, desktop com- 
puters were primitive by supercomputing 
standards. They used slow clocks (the 
Apple II had a clock period of nearly 900 
ns), employed no pipelining or intelli- 
gent I/O, enjoyed none of the benefits of 
specialized coprocessors, and exhibited 
neither macro- nor microparallelism. 
The situation today is far removed 
from what it was in 1976. The differ- 
ences between desktop machines and su- 
percomputers are more a matter of de- 
gree than a matter of type. The design of 
most desktop computers exhibits many of 
the properties that you associate with su- 
percomputers. The increased incorpora- 
tion of supercomputing features into 
desktop machines will continue to nar- 
row the gap between desktop and super- 
computing performance. 


Peddling Faster 

Take clock speed. Intel has already be- 
gun shipping 33-MHz (30.3-ns clock pe- 
riod) versions of the 1486. By the year 
2000, Intel expects to be shipping a pro- 
cessor with a 4-ns clock that will still be 
compatible with the 1486. Disregarding 
all the architectural improvements you 
can expect in such a chip, the decrease in 
clock period alone will result in a tenfold 
increase in speed. Supercomputers can't 
look forward to a corresponding de- 
crease in clock period. They are already 
closely bound by the speed of light, 
which travels about 1 foot in 1 ns. 

In the near future, however, it will be 
advances in architecture, not faster 
clocks, that bring supercomputing per- 
formance to desktop machines. 


The Pipes Are Calling 
Pipelining—always a feature on super- 
computers—is becoming indispensable 


208 BYTE * MAY 1990 


ost PCs 

exhibit many properties 

that you associate with 
supercomputers. 


to desktop machines as well. One of the 
most important features of the 1486, for 
instance, is a 5-stage instruction pipeline 
that helps keep the processor consistently 
busy. The new Motorola 68040 goes even 
further. It maintains separate instruction 
and data pipelines inside the processor, 
with separate caches for each. 

Although the complex-instruction-set- 
computer (CISC) processors are catching 
up, pipelining has had its biggest impact 
in RISC processors. These usually fea- 
ture two or more processing units, each 
with its own pipeline. The units execute 
in parallel, allowing RISC machines to 
execute multiple instructions simulta- 
neously. Some RISC processors also fea- 
ture separate external buses for data and 
instructions. 

Another area where desktop machines 
are finally emulating supercomputers is 
in intelligent I/O. Until recent years, 
most desktop machines used the central 
processor to move instructions and data 
between main memory and peripheral 
devices. Recently, however, sophisti- 
cated I/O buses such as the Micro Chan- 
nel and Expanded Industry Standard Ar- 
chitecture have freed central processors 
from having to worry about moving bytes 
around the system. The processor is able 
to concentrate on processing. 


Sharing the Burden 

Supercomputers have always featured 
specialized processors for specialized 
tasks. Likewise, desktop computers have 
used specialized coprocessors for years. 
For example, math coprocessors are 
available for all popular Intel and Motor- 
ola CPUs. The difference is that these 
processors are now being built onto the 
microprocessor chip itself. The perfor- 
mance advantages of this integration—as 
evidenced by the i486 and the 68040— 
are substantial. 

In addition, many companies offer 
general-purpose and special-purpose co- 
processor boards for different desktop 
machines. These boards perform tasks 
faster than the host CPU, thus speeding 
up the system. Some coprocessors offer 


better overall performance than the host 
and simply take over the system. Others, 
such as array processors, are designed to 
perform a specific task much faster than 
the host. 


Side by Side 

Advances in clock speed, pipelining, in- 
telligent I/O, and coprocessing will all 
substantially increase the performance . 
of desktop machines in the near future, 
but parallel processing will surpass all of 
them in importance. Supercomputers 
feature both micro- and macroparallel- 
ism. Both forms are also showing up on 
desktop machines. 

Microparallelism is the presence of 
multiple execution pathways within the 
same processor. For example, the Intel 
1860 contains three separate pathways— 
integer, floating-point addition, and 
floating-point multiplication—that per- 
form math functions. Each pathway has 
its own pipeline, and they can execute si- 
multaneously. In addition, the floating- 
point adder and multiplier can be com- 
bined to form a vector processor. The 
1860 represents a trend toward multiple 
independent execution pathways in a pro- 
cessor, allowing the execution of more 
than one instruction per clock cycle—a 
type of architecture called superscalar. 

As the name implies, macroparallel- 
ism does not take place within a single 
processor, but involves tying together 
multiple processors of the same type. If 
the individual processors also feature 
microparallelism, so much the better. 
Processors in a macroparallel machine 
are tied together in two different ways, 
with a common bus and with point-to- 
point connections. 


Magic Bus 

When connected by a common bus, pro- 
cessors communicate by using shared 
memory; such machines are thus called 
shared-memory machines. A good ex- 
ample is the Cray Y-MP, which allows 
up to eight processors to access the same 
memory space. 

Recently, several companies have pro- 
duced shared-memory machines based 
on microprocessors. The Zenith Z-1000 
and the Compaq Systempro are the two 
most notable examples. While shared- 
memory machines are relatively easy to 
program, they do have limitations. The 
biggest is that performance doesn't in- 
crease linearly as processors are added. 

The more processors there are in a 
shared-memory system, the more time 
they spend contending for the bus and 
keeping data coherent, and the less time 

continued 
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they have to actually process data. Asa 
result, such systems can only scale up so 
far before the addition of more proces- 
sors would simply saturate the bus. 


Message in a Bottle 
The second form of macroparallelism is 
called message passing. Here, proces- 
sors don’t share a common memory 
space; rather, they use their own mem- 
ory and communicate via messages— 
usually sent over serial links. Arbitra- 
tion and coherency are not a problem 
with such systems, but synchronization 
is. If one processor needs data from an- 
other, and the first hasn't finished. its 
computations yet, the second processor 
must wait until the first processor finish- 
es. The advantage of message-passing 
systems is that they can theoretically ac- 
cept an infinite number of additional pro- 
cessors and still obtain linear or near-lin- 
ear performance increases with each. 
Although they are harder to program 
than shared-memory systems, message- 
passing systems are showing up both on 
desktops and in supercomputing centers. 
Perhaps the most famous example of a 
message-passing machine is the Connec- 
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tion Machine from Thinking Machines. 
This massively parallel machine features 
over 64,000 identical processors. Re- 
cently, Inte] announced a message-pass- 
ing machine—the iSPC/860—that uses 
from 16 to 128 1860$ and can deliver up 
to 7.6 GFLOPS. 

On the desktop, message-passing par- 
allel systems are best represented by 
transputer-based coprocessing cards. 
The Inmos transputer is designed specif- 
ically as a message-passing processor. Its 
low cost makes it a natural for desktop 
systems. 

The best thing about parallel-process- 
ing technology is that its effects are cu- 
mulative. If you increase the clock speed 
of the individual processors, you in- 
crease the speed of the system. Improved 
pipelining and better use of coprocessors 
within the individual processors also 
give a nice boost to system performance, 
regardless of any improvement to the par- 
allel architecture itself. 


Cray Me a River 

With most of what makes a supercom- 
puter "super" showing up in desktop 
machines, you can expect to be able to 


хб” 


perform more апа more supercomputing 
tasks on your desktop. Actually catching 
up with the Crays of the world is a more 
difficult proposition. To supercomputer 
buyers, the cost is secondary to the per- 
formance. Thus, supercomputer manu- 
facturers can use the latest technology, 
no matter what the cost, to achieve ever- 
increasing performance. 

The Cray Y-MP, for instance, uses 
high-speed, expensive ECL chips for 
main memory, instead of the MOS chips 
used in desktop machines. The SX-X 
uses BiCMOS static RAM. Both use 
high-speed bipolar elements throughout. 
Who will be the first to produce a ma- 
chine based entirely on gallium-arsenide 
technology? It will be a supercomputer 
manufacturer; you can count on it. 

Although you’ll certainly be able to 
perform many functions once reserved 
for supercomputers on your desktop, 
matching the performance of the latest 
and greatest supercomputer is currently 
prohibitively expensive. But don’t be dis- 
couraged; time is on your side. B 


Bob Ryan is a BYTE technical editor. He 
can be reached on BIX as "b.ryan." 
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based design that keeps your sensitive 
electronic equipment fully functional 
through all types of power line surges Fs i 
and sags. That means no loss e, d 

of valuable data, and no dam- 
age to your system' s components. 


What's more, if a power failure continues for 
an unusually long period of time, this excep- 
tionally versatile unit even has the where- 
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The OS for over-achievers 


QNX programmers have a decided advantage. 


You see, people who use QNX enjoy the 
freedom that comes only with a flexible, 
modular 05. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean — under 150K— yet out-performs any 
other PC operating system. 


QNX users never worry about whether their 
applications will make it at runtime, because 
they know QNX has proven itself again and 
again in the real world. 

Its no wonder that QNX users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 countries world-wide, in all 
kinds of applications — from making cars 
to selling books to handling online credit 
card transactions. 

One reviewer dubbed QNX “The multi- 
everything 0S." Now, you might expect 


multiuser and multitasking, but realtime? 
And integrated networking? And true 
distributed processing? Best of all, these 
terms take on a new meaning with QNX. 


Multiuser, for instance, means up to 32 
terminals per micro. Multitasking 
cashes out as 150 tasks per machine. 
Realtime means not only priority-driven, 
preemptive task scheduling, but also speed: 
at 6,896 task switches/sec on a 16MHz 286, 
QNX is at least a full order of magnitude 
faster than a typical UNIX system. Inte- 
grated networking means you won't 
need yet another layer of software to set up 
a LAN, and you can use any mix of 
Intel-based micros — from vintage ’81 PCs 
to PS/2s. 


Distributed processing with QNX 

sounds too good to be true. But it is: Any 
task can access any resource — programs, 
files, devices, even CPUs — without going 
through the bottleneck of a central file server. 


Quantum Software Systems Ltd., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8 
QNX is a registered trademark of Quantum Software Systems Ltd. UNIX is a registered trademark of AT&T. PS/2 is a registered trademark of 
International Business Machines Corporation. © 1989 Quantum Software Systems Led. 


Besides the satisfaction that QNX developers 
get from using a fast, powerful, and flexible 
05, did we mention that they also enjoy 
free technical support? 


If you're wondering why you don't already 
know all about this great 0S, you could try 
asking the over-achievers who are smugly 
guarding the secret of their success. 


Better yet, give us a call. We'll tell you 


everything you need to know to become an 
over-achiever yourself. 


For more information or a free demo disk, 
please phone (613) 591-0931. 
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Spending 
Your Free Time 


A parallel system of supercomputer power is free for the taking 
in the idle machine cycles of a network’s processors 


David Gelernter and James Philbin 


ne way to solve a 
difficult problem 
fast is to break the 
problem into sep- 
arate pieces and work on all 
the pieces at the same time. 
This idea is the whole basis 
for parallel computing. A 
parallel program breaks a dif- 
ficult problem into pieces and 
then distributes them to a 
crowd of waiting processors. 
All the processors work to- 
gether to find a solution. 

Parallelism is a tested and 
proven way to speed up the 
process of solving difficult 
problems. While we used to 
hear claims that it would be 
hard to find programs that 
could be “parallelized,” in 
fact, it has been harder to lo- 
cate large programs that can- 
not be. Parallel programs are 
being used in areas such as 
numerical problem solving, 
graphics, databases, simula- 
tion of large physical and engineering 
systems, and financial modeling. Today, 
if you're interested in running programs 
quickly, you're interested in parallelism, 
whether you know it or not. 

A parallel computer is a single ma- 
chine that can bring multiple processors 
to bear on one or more tasks. There are 
many parallel computers on the market, 
ranging from workstations with a small 
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handful of processors to huge supercom- 
puters with thousands of processors. Par- 
allel computers are powerful, tend to be 
relatively simple, and will be a dominat- 
ing factor in computer architecture in the 
1990s. 

Parallelism’s most important arena, 
however, may have nothing to do with 
these machines. With appropriate soft- 
ware and a network, your existing com- 


puters can act as a powerful 
parallel computer. 


Hyperactive 

To run a program in parallel, 
you need at least two proces- 
sors, preferably more, con- 
nected together. A parallel 
computer meets these re- 
quirements, but so does a 
computer network. Whether 
the processors occupy one 
box or are strung out across 
the country, you can take a 
tough problem, break it into 
pieces, and hand one piece to 
each of n processors. 

Take a medium-size orga- 
nization, for example, with a 
network of 100 workstations 
or personal computers. How 
busy are the machines? What 
portion of processor cycles is 
actually idle? Assume that 
during normal work hours, 
the machines are idle, on the 
average, about half the time. 
The real amount of idle time may be a lot 
higher, however. Even if you run a lot of 
compute-intensive problems, you also 
read your mail, edit files, think, eat 
lunch, and so on. But assuming an aver- 
age idle time of 50 percent, this organiza- 
tion also owns, on average, a 50-proces- 
sor (or 50-node) parallel computer, and 
that’s during the workday. Overnight and 
continued 


MAY 1990 * BYTE 213 


STATE OF THE ART 
SPENDING YOUR FREE TIME 


on weekends, it might own a 90- to 100- 
node parallel computer. 

How can you use this essentially free 
parallel computer? When some node on 
the network has a parallel program to ex- 
ecute, it can offer pieces of the program 
to other nodes. Some of them will be 
idle, accept a piece, and begin work. 
When they are finished, if they are still 
idle, they will accept another piece and 
keep going. Some nodes will be too busy 
to accept a piece. Others will be fairly 
busy, accept a piece, and progress slowly 
on it. Through this processor sharing, 
you can take advantage of quite a bit of 
the network’s unused capacity. 

We refer to this kind of network-based 
parallel computer as a hypercomputer. A 
hypercomputer isn’t merely a computer 
network by another name; it’s the paral- 
lel computer that emerges from the idle 
portion of the network, like a genie from 
a bottle. The hypercomputer grows and 
shrinks depending on the network’s un- 
used capacity. It doesn’t live in a single 
box; it takes up temporary residence in- 
side all the network nodes that happen to 
be available at a given time. You can de- 
scribe the hypercomputer in statistical 


terms: its average power and its average 
size. Whenever the network expands or 
machines are upgraded, the hypercom- 
puter’s power pool grows. 

Processors inside a single-box parallel 
computer can usually communicate at 
much greater speeds than networked pro- 
cessors can, but the principle of parallel- 
ism is the same in both cases. Because of 
the difference in communications speed, 
some programs that run well on parallel 
computers do not run well on networks. 
But there appear to be many applications 
that succeed in both environments. 

While hypercomputers can be built on 
many different network protocols, you 
need appropriate software to release the 
genie from the bottle. Hypercomputer 
Linda, from Scientific Computing Asso- 
ciates, is one example of such software. 
It is built on top of the Network Computer 
System/Remote Procedure Call proto- 
col. NCS/RPC, from the Apollo division 
of Hewlett-Packard, takes care of data 
conversion between heterogeneous ma- 
chines. It also takes care of protocol con- 
version between different network archi- 
tectures. It runs on LANs and wide-area 
networks (WA №) and can encompass all 


sorts of machine architectures. (Bench- 
marks of hypercomputer Linda are pre- 
sented in reference 1.) 


Getting Coordinated 

Ordinary programming languages aren’t 
geared for writing parallel programs; 
you need a parallel language or program- 
ming environment. A good parallel-pro- 
gramming environment should augment, 
not obsolete, your favorite languages. 

Linda is a coordination language. It 
supplies the glue that enables you to ce- 
ment a bunch of independent processes 
together into a single parallel program. 
The separate computations can be ex- 
pressed in any language. A coordination 
language (e.g., Linda) can be combined 
with a computation language (e.g., C) to 
produce a complete parallel-program- 
ming language (in this case, C-Linda, 
also from Scientific Computing Asso- 
ciates). C-Linda systems exist for a vari- 
ety of shared-memory and distributed- 
memory parallel systems. 

A good parallel-programming envi- 
ronment exists at the language level, not 
system level. A coordination language 

continued 


World Class Software Security і 


protection products that won’t burden honest users. 


Glenco is a world leader in the area of software security products and 
services. Our copy protection products and data security products are second 
to none. They are designed to function on a wide variety of third party 
hardware, We have over 3500 satisfied software firms utilizing our products. 
We also have a full line of disk based protection systems. 


The parallel port interface (PPI) connects between the printer port on a PC and the 


* MACHINES SUPPORTED - IBM 
PC/XT/AT & PS/2, Macintosh 

e OPERATING SYSTEMS - MS-DOS, 
XENIX, Network, Finder, & Multifinder. 


printer cable. The PPI holds two Key Tags, one on each side. Each Key Tag contains 
a secure custom chip which is pre-programmed by Glenco to only work with the 


assigned software package. A second Key Tag can be employed to protect another 


package, ог may be used to turn other software packages “on”, remotely or on-site. 


* STANDARD KEY TAG - Software is 
protected for an unlimited number of 
executions. They are pre-programmed to 
include a sequentially assigned S/N. 

* COUPON KEY TAG - Software is valid for 
a preset number of executions. The Coupon 
count can be reset remotely or on the cust- 
omers site by using a second update Key Tag. 
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* READ/WRITE KEY TAG - With 
programmable memory. Perfect for companies 
which have multiple products or a product with 
several optional modules. By having several 
packages protected using one Key Tag, your 
costs are lowered. 

* DURATION KEY TAG - Has a clock on 
board, (Available late '89) 


Call or write for more information. 


* LANGUAGES/COMPILER - Over 50, 


including runtime packages, data bases and 
spread sheets. We have a non-programmers 
interface as well, 


GLENCO g 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTAY SINCE 1979 


721 W. Algonquin Road, Arlington Hts., IL 60005, (312) 364-7638, FAX 364-7698 
in Europe contact: SDC Security Systems, The Netherlands 


Tel: --31-45-441535, FAX: +31-45-444747 
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BAYTECH 
MULTIPLEXER- 


ONTROL & DATA 
ACQUISITION 


Enter the picture...the BayTech H-Series 
Multiport Controllers—stand-alone multiplexers 
that connect one host computer to as many as 
23 peripheral devices. By cascading, the number 
of devices you can connect is practically unlimi- 
ted. Full duplex transmission of asynchronous 
data is provided at speeds up to 38,400 bps. 
These intelligent multiports will operate with 
any RS-232C serial computer or peripheral 
device. (Optional RS-422A). 

The H-Series models have been used ex- 
tensively in each of these areas: 


® security and environmental sensing, to im- 
prove monitoring capabilities for large and small 


Courtesy umma Protection 

Services. 
€ medical data monitoring environments, where 
speedy responses are vital and critical informa- 
tion must reach the host computer immediately 


Courtesy ——— Life eem Systems. 


€ industrial robotics-control environments, 
where multiple numerical or assembly-line 
machines can be centrally controlled 


Courtesy F ord Motor Company. 


® data exchange among point-of-sale devices, 
through which a myriad of business equipment 


can be operated from one computer | 


Courtesy Hugin Sweda. 


IX MODES OF 
MULTIPLEXING 


To meet individual needs, these flexible, 
multifunctional devices are easily tailored by 
selecting one of six modes of multiplexing: time- 
division, port expansion/sharing, and four modes 
of buffered message multiplexing, In a typical 
application, the host port may be connected to a 
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computer and the peripheral ports may be con- 
nected to such devices as: bar code readers, cash 
registers, fire alarms, numerical machines, 
modems, plotters, printers, security systems, 
and terminals (see illus.). 
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RODUCT 
SUPPORT 


BayTech offers unlimited hotline technical 
support before and after you purchase a unit. 
Designed and manufactured in the USA, the reli- 
able H-Series is UL- and CSA-listed and fully 
covered by a one-year warranty. 

So put yourself into the picture...call us 
today to learn about the many ways the H-Series 
Multiplexer-Controllers can benefit your 
business. 


Bay Technical Associates, Inc. 

Data Communications Products Division 
200N. Second Street, P.O. Box 387 

Bay St. Louis, MS 39520 USA 

FAX: 601-467-4551 

Phone: 601-467-8231 or toll-free 


800-523-2702 


L inda is an elegant and easy-to-use 
4 parallel language. Its power and 
expressivity result from its use of tuple 
space for interprocess communications 
and synchronization. Tuple space is a 
global, associative, object memory that 
holds tuples. A tuple is a sequence of 
typed fields, where each field is an ex- 
pression that has a value or a potential 
value. For example, 


("person", 23, ?x) 


is a tuple with three fields. Two are 
values—the string "person" and the in- 
teger 23; one is a potential value—the 
variable x. 

Tuples can be inserted into, read or 
removed from, and evaluated (com- 
puted) in tuple space. Four operations 
accomplish these functions. 


out(f,,...,f,) adds a tuple 
in(f,,...,f,) removes a tuple 
rd(f,...,f,) copies a tuple 


eval(f,,...,f,) evaluates a tuple 
The argument to each operation is a tu- 
ple, composed of fields f, through £,. 
Each operation is atomic, so many dif- 
ferent programs can safely manipulate 
tuple space simultaneously. 


Adding to Tuple Space 
The out operation adds a tuple to tuple 
space. The value of each tuple field is 
computed before adding it to tuple 
space. These are called passive tuples. 
The eval operation behaves like out, 
except that field values are determined 
after adding the tuple to tuple space; 
they are computed concurrently. These 
are called active tuples. An active tuple 
turns into a passive tuple when the 
values of its field expressions have been 
determined. 

Typically, the fields of an eval oper- 


supports process creation and interpro- 
cess communications. Both services are 
usually available directly from the oper- 
ating system in one form or another. 
Thus, you could bypass coordination lan- 
guages and rely directly on the operating 
system for the parallel-programming 
support that you need. This strategy is 
simple; unfortunately, however, it is also 
primitive. 

A coordination language is supported 
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Meet Linda 


ation contain procedure calls. For ex- 
ample, if sqrt(n) is a procedure that 
yields the square root of n, then 


eval(sqrt(4), sqrt(9), sqrt(16)) 


creates an active tuple with three field 
expressions and adds it to tuple space. 
Once in tuple space, the active tuple 
creates a new thread of control (a pro- 
cess) for each field and computes its 
value in that thread. 

The active tuple above turns into the 
following passive tuple once all its field 
values have been determined: 


(2, 3, 4) 


Computing a field value in an active tu- 
ple may invoke other Linda operations, 
including eval, to communicate with 
other processes. 


Retrieving from Tuple Space 

The inand rd operations retrieve tuples 
from tuple space. The in operation re- 
moves a tuple; rd copies one. Tuples 
have no names or addresses; rather, in 
and rd use associative matching to lo- 
cate them. This is similar to the kind of 
matching that occurs in a relational 
database. 

The arguments to the in and rd oper- 
ations form a tuple template. Templates 
are formed in the same way that tuples 
are formed and have the same syntax, 
but they aren't put into tuple space. In- 
stead, they're used to get tuples out of 
tuple space. Only passive tuples can 
match a template; thus, in and rd never 
obtain active tuples. If no matching tu- 
ple is available, inand rd will wait until 
one shows up. 

A field in a tuple can contain a value 
or a potential value. Potential values 
have a “?” in front of their field expres- 
sions. For example, 


by a compiler and a program-develop- 
ment environment; an operating-system 
library is not. (The C-Linda compiler, 
for example, is the most important piece 
of the C-Linda system. It is implemented 
as a precompiler generating standard C 
language code.) 

The C-Linda compiler supports clean 
syntax, compile-time error checking, 
and high-level run-time debugging and 
visualization. Most important, it is an 


in("account", id, ?name, ?amount) 


is an in operation with a tuple template 
containing four fields, two with values 
(the string "account" and the variable 
id) and two with potential values (the 
variables name and amount). When this 
template matches a tuple in tuple space, 
the values of its third and fourth fields 
will be assigned to the variables name 
and amount. 


Computer Dating with Tuples 
If a tuple and a template have the same 
numbers of fields and their correspond- 
ing fields match, then the tuple and the 
template also match. For a tuple field 
and a template field to match, the fields 
must have the same type, and either 
both fields contain equivalent values or 
one field contains a value while the. 
other is a potential value. 

For example, the tuples 


("example", i) 
( 2s , 3) 
(example , ?j) 


match each other if the variables have 
the following declarations: 


int i= 3; 

int j; 

char example[] = "example"; 
char s[8]; 


Programs that are designed to use tuple 
space are portable across widely diver- 
gent parallel architectures, including 
shared-memory, message-passing, and 
network-connected systems. 


FURTHER READING 

C-Linda Users Guide and Reference 
Manual, Scientific Computing Asso- 
ciates, Inc. (246 Church St., Suite 307, 
New Haven, CT 06510). 


optimizing compiler, so it can support 
Linda operations efficiently with mini- 
mum run-time expense. A communica- 
tions model like Linda’s would be impos- 
sible without compile-time optimization. 
Even a first-rate distributed operating 
system like Mach is no more a substitute 
for Linda than it is a substitute for C. 
Mach and Linda have different purposes. 
(On the other hand, Mach is an excellent 
foundation for Linda.) 
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Jobs for computer service technicians 

will almost double in the next 10 years accord- 

ing to Department of Labor projections, making computer 

service one of the top 10 growth fields in the nation. Your incon 
Now you can cash in on this opportunity—either as 

a full-time industry technician or in a computer service 

business of your own—once you've mastered electronics 


NRI 's unique Discovery Lab? lets you design and modify 
circuits, diagnose and repair faults • Hand-held digital 


and computers the NRI way. multimeter, complete with “talk-you-through”’ instruc- 
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With NRI, you learn at your own 
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job until you're ready to make your COMPUTERS AND 
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of your personal NRI instructor computers as you build your own fully 


IBM AT-compatible computer. Total 
systems training includes 1.2 meg, 54" 
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Using NRI's unique Action Audio 
Cassette, you're talked through the 
operation and practical applications of 
ру hand-held digital multimeter—the 
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computer specialist. 


You set up and perform electronics 
experiments and demonstrations using 
your NRI Discovery Lab®. You even 
Interface the lab with your computer to 
"see" keyboard-generated data. 
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No computer stands alone. . .it's part of a total 
system. So if you want to learn to service and 
repair computers, you have to understand 
today's computer systems. And only NRI | 
builds meaningful training around just : 
such a powerful computer system— 
the new West Coast 1010 ES Series 
Computer, complete with monitor, 
floppy disk drive, hard disk drive, ' Г 
and valuable software—all yours to WE 
train with and keep. 

The 1010 ES features full IBM 
AT compatibility, the breakneck 
speed of an advanced 80286 CPU, 
and big-system raw power: 1 meg 
RAM and full expandability for 
future system growth. 
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After you build this digital logic probe, you 
explore the operation of the West Coast 
101-key, detached "intelligent" keyboard 
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You assemble the West Coast 101-key 


You install the 1.2 meg, 5%” floppy disk 
drive, leaming disk drive operation and 
adjustment. Later, you improve your data 
storage capacity dramatically by installing 
this powerful 20 meg hard drive. 


"intelligent" keyboard, install the 
power supply and 1.2 meg, 51⁄4” 
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floppy disk drive, and attach 

the high-resolution monitor. You 

then go on to install a powerful 20 

meg hard drive—today’s most 

wanted computer peripheral— 
now included as part of your NRI 
hands-on training. 

The many demonstrations and 
experiments you perform as you 
build your computer system give you 
a total mastery of computer opera- 
tion, based on a thorough 

knowledge of the intricacies 
of computer theory. 
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today for NRI’s free 100-page 
catalog that gives all the facts 
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missing, write to NRI at the 
address below. 


IBM is a registered trademark of International 
Business Machines Corp. 


y School of 
Electronics 


McGraw-Hill Continuing 
Education Center 

4401 Connecticut Avenue, NW 

Washington, DC 20008 


Subscribe to BYTE now 
and 


SAVE up to 
52% 
PLUS, 


Jet the annual IBM PC 
Special Issue as an 


EXTRA 


E 
= * TU? 
3 WORKSTATIONS 
New, aor yp, and NEXT computery 


LUS 
— 
Break mro 
т cea" 
ГАЕМ 
түе Quantum Tanaris 


Battie of the Board: Micro Channel v. AT Bus 
State o the An in PC Graptucs 
Mutttaating mih DOS 


Phi Ursa » 00540 • 097 
; ore * Mgrmory Tecfincipoy 
Bee ol GN + Expert Соње 


e Stay in the know on all 
major microcomputer 
products and innova- 
tions 

e Save time and money— 
invest in the best equip- 
ment for your needs 

e Harness the maximum 
power of your micro. 


Subscribe today 
and save! 


In a hurry? 

Call Toll-Free 
1-800-257-9402 
weekdays 9-5 EST. 

In NJ, call 
1-609-426-5535. 


Enjoy 


MORE SPEED! 
SAVE up to $66.05 


PLUS 


get the extra IBM PC Special Issue 


Send me BYTE for: Maine 
[ |] 1 year (12 issues) for $24.95 
(Save 40% off the newsstand cost) Company 
[| 2 years (24 issues) for $44.95 Address 
(Save 46% off the newsstand cost) 
[| 3 years (36 issues) — $59.95 City/State/Zip 


SAVE 52% off the newsstand cost a Payment enclosed L] Bill me 
(20% off the basic subscription price) 
No-Risk Guarantee: If dissatisfied, cancel anytime for a full 10096 refund. Your subscription will start in 6-8 weeks. Watch for it! 


Single copy $3.50. The basic annual subscription rate is $29.95. 
IBL5847 


Profit from 


MORE POWER! 
SAVE up to 52% 


PLUS 


get the extra IBM PC Special Issue 


Send me BYTE for: 


Name 
7 | 1 year (12 issues) for $24.95 
(Save 40% off the newsstand cost) Company 
Е 2 years (24 issues) for $44.95 Address 
(Save 46% off the newsstand cost) 
3 years (36 issues) — $59.95 City/State/Zip 


SAVE 52% off the newsstand cost | | Paymentenciosed [_] він me 
(2096 off the basic subscription price) 


No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. Your subscription will start in 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate ís $29.95. IBL5847 


Gain 


MORE APPLICATIONS! 
SAVE up to 52% 


PLUS 


get the extra IBM PC Special Issue 


Send me BYTE for: 


Name 
LI 1 year (12 issues) for $24.95 C 
(Save 40% off the newsstand cost) ompany 
[| 2 years (24 issues) for $44.95 Address 
. (Save 46% off the newsstand cost) 
3 years (36 issues) — $59.95 City/State/Zip 


SAVE 52% off the newsstand cost L] Payment enclosed L] Bill me 
(2096 off the basic subscription price) 
No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. Your subscription will start in 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate is $29.95. IBL5847 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY ADDRESSEE: 


BVIE 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY ADDRESSEE: 


DYTE 


Subscription Department 
P.O. Box 558 
Hightstown, N.J. 08520-9409 


. тавага p i4 rcc ЕЕЕ eer) a ج یی پڪ‎ E, Se p eae ٽڪ‎ жа mo c temm Сена ша. يڪ‎ ee SSD پت ف‎ aes aaa 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY ADDRESSEE: 


BYTE 


Subscription Department 
P.O. Box 558 
Hightstown, N.J. 08520-9409 


Ш.А 


Subscription Department 
P.O. Box 558 


Hightstown, N.J. 08520-9409 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 


Detach and mail card 
now to 


SAVE up to 


392% 


onBYTE... 


PLUS, 


get the annual IBM 
PC Special Issue as 


EXTRA 
BONUS! 


Order even faster by 
phone: 


Call 


Toll-Free 


1-800-257-9402 
weekdays 9-5 EST. 
In NJ, call 
1-609-426-5535. 


STATE OF THE ART 
SPENDING YOUR FREE TIME 


A good parallel-programming envi- 
ronment must be portable. It must run on 
any reasonable parallel computer and on 
any collection of network hosts. Most im- 
portant, it must be easy to use. Where 
hypercomputers are concerned, this en- 
tails some special requirements. 


A Harmonious Match 

Parallel programs for hypercomputers 
face some special conditions. For one, 
you don’t know which processors a given 
program will run on. For another, you 
don’t know how many processors it will 
run on—a program must be able to take 


tuple 
space is an object that 
exists, but you can t say 
exactly where. 
EL a] 


advantage of whatever processors are 
available at the moment. In addition, net- 
work nodes may enter and leave a compu- 
tation as it progresses. 

One approach to handling these condi- 
tions is to use the "master/worker" pro- 
gramming paradigm. A master process 
breaks a program into pieces, or tasks. 
Each of a collection of identical worker 
processes grabs a task, performs it, 
sends the result back to the master pro- 
cess, grabs another, and so on. When no 
tasks remain, the job is finished. 

To build this kind of program with 
Linda (see the text box “Meet Linda" at 
left), tasks are dropped into Linda’s 
tuple space, one task per tuple. When a 
worker process needs a task, it simply 
reaches into tuple space and grabs one. 
(Tasks can be started in a particular 
order, if necessary, by using an appro- 
priate data structure. See reference 2.) 
Tuple space can hold input data or inter- 
mediate results as well. When a worker 
process finishes a task, it drops the result 
into tuple space, and the master process 
scoops it out. 

This kind of Linda program works the 
same way regardless of where the worker 
processes are, or how many there are (as 
long as there is at least one). Tasks are 
scheduled dynamically. As a result, the 
program works the same way with one 
worker or 100 (100 workers merely run 
through the pile of tasks faster). Reason- 


able load-balancing occurs automati- 
cally—one worker process may complete 
a dozen short tasks while another works 
on a single long one. 

Joining and leaving computations be- 
come simple, in principle. A node that 
was busy but is momentarily free simply 
grabs a task and begins work on it. A 
worker process can easily leave between 
tasks. (Although a worker cannot for- 
mally resign from a computation, high- 
er-priority local demands can slow its 
progress. To cope with this possibility, 
the master process might reissue tasks 
under some circumstances. ) 

Consider the interesting conceptual 
harmony between hypercomputers and 
tuple spaces. A tuple space is a kind of 
shared memory, but unlike other shared 
memories, the objects in a tuple space 
have no addresses—they are retrieved by 
relational database-style matching. So, 
the physical location and the relative or- 
dering of the tuples are irrelevant. 

A tuple space is merely a flock of free- 
floating tuples; they have no physical ad- 
dresses to tie them down. A tuple space 
as a whole is a physical object that exists, 
but you can’t say exactly where. 

This same freedom holds for hyper- 
computers. They exist and can solve 
problems, but they aren’t tied to any par- 
ticular location, any particular proces- 
sor. As such, they are in perfect harmony 
with Linda. 


As Invisible as Possible 
In a hypercomputer, a node can be any- 
thing from a single-processor PC to a 
shared- or disjoint-memory parallel 
supercomputer. We’ll use the term node 
to refer to any machine connected to the 
network. 

The Linda-based hypercomputer had 
two principal design goals: 


1. It should be invisible to network users 
who are not hypercomputer users; it 
shouldn’t affect the efficiency or respon- 
siveness of any network node. 

2. It should recover as many idle ma- 
chine cycles on the network computers 
as possible without compromising the 
first goal. 


The principle of invisibility is very im- 
portant. You don’t want to donate your 
unused machine cycles to the hypercom- 
puter if your local environment suffers. 
In practice, you can’t achieve total invisi- 
bility, but you can come close. 

There are three ways in which the hy- 
percomputer can degrade the perfor- 
mance of a network node: 

continued 
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1. It can grab processor cycles that you 
could have used locally. 

2. It can overload the network with hy- 
percomputer traffic. 

3. It can force nonhypercomputer pro- 
grams out of main memory. 


If each node can decide when and on 
what basis it is available, the hypercom- 
puter cannot grab locally needed cycles. 
A node’s local owner decides on an avail- 
ability policy, and the node announces it 
to the hypercomputer. Furthermore, hy- 
percomputer processes are scheduled 
with background priority; therefore, they 
run only when the node has nothing else 
to do. 

We don’t believe that hypercomputer- 
generated network traffic will be a seri- 
ous problem. Most networks operate 
with large reserves of communications 
capacity. These reserves will be even 
larger with high-bandwidth fiber-optic 
networks. 

Even in high-traffic networks, com- 
munications demands tend to be high 
only during specific periods of the day 
(e.g., during network backups). In addi- 
tion, hypercomputer programs tend to be 
coarse-grained, to do as much computing 
as possible between communications op- 
erations. Excessive hypercomputer-gen- 
erated communications affects both the 
users and the hypercomputer applica- 
tions adversely, so applications develop- 
ers will probably avoid it. 

Forcing nonhypercomputer programs 
out of main memory isn’t a factor for idle 
nodes. But for nodes in interactive use, 
this effect may be noticeable, particular- 
ly when you stop interacting with the 
computer for several minutes and then 
start again. If you notice this effect and 
don’t like it, you can change the avail- 
ability policy for your node. 


Getting Down to Basics 
Configuring the hypercomputer requires 
listing all member nodes and describing 
the hardware configuration and avail- 
ability policy of each. It is becoming in- 
creasingly common for LANs and WANs 
to be interconnected with other net- 
works. Where this is so, nodes must be 
associated with the hypercomputer they 
belong to. A node can belong to only one 
hypercomputer at a time (although it is 
possible for a node to be part of one hy- 
percomputer during the day and another 
at night). The hypercomputer configura- 
tion file specifies which nodes are poten- 
tial members of the hypercomputer. 
After establishing the configuration, 
the local-node configuration file must be 
set up; each potential hypercomputer 


node needs its own copy of this file. It 
has two parts: the local node's hardware 
description and its availability policy. 

The hardware description contains en- 
tries such as processor genus and species 
(e.g., genus Motorola MC68000, species 
MC68030), number of processors, MIPS 
(millions of instructions per second) rat- 
ing for each processor, presence or ab- 
sence of floating-point accelerators, and 
(if they are present) their MFLOPS (mil- 
lion floating-point operations per sec- 
ond) rating. The hypercomputer knows 
this information for most common pro- 
cessors. 

The availability policy specifies when 
the node is available to the hypercom- 
puter. The options include the following: 


e time period when the node is 
available; 

* load average above which the node 
becomes unavailable; 

* whether or not the node is available 
if someone is logged onto it, and if 
so, after how many seconds of no in- 
teraction (this option is mainly for 
PCs and workstations); and 

e maximum number of hypercom- 
puter processes allowed on this 
node. 


If any of the availability criteria is unsat- 
isfied, the node is unavailable. 


Daemon Run 

The hypercomputer needs a way to dis- 
tribute the processes among its various 
processors. The hypercomputer daemon 
(a process that runs continuously in the 
background) performs this distribution; 
it has two parts—the scheduler and the 
allocator. Every node in the hypercom- 
puter runs the daemon. When it starts 
up, the daemon loads the configuration 
file to determine which nodes belong to 
the hypercomputer. If a particular node 
is a designated scheduler node, the dae- 
mon checks with the network location 
broker. Then the scheduler part of the 
daemon sits back and waits for nodes to 
declare themselves available. 

The scheduler must be running for the 
hypercomputer to be available. If the net- 
work is up, the hypercomputer can and 
probably should be available. To ensure 
this level of reliability, it's a good idea to 
replicate the scheduler so it can run on 
more than one node. But it's not neces- 
sary; the scheduler can run as a single, 
unreplicated server. If it is replicated, 
each scheduler knows where its peer 
schedulers reside. They communicate 
among themselves, ensuring that each 
has an up-to-date copy of the available 
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processor database. If one of the schedul- 
ers fails, the daemon will start a peer to 
replace it. 

The allocator part of the daemon reads 
the local-node configuration file on 
start-up, then queries the location broker 
for the scheduler’s address, and registers 
its node with the scheduler. The registra- 
tion message includes the node’s address 
and its configuration information. At 
this point, the scheduler knows that the 
node is part of the hypercomputer but is 
not yet available. Next, the allocator de- 
termines whether the node is available, 
using its local availability policy as a 
guide. If the node is not available, the al- 
locator becomes inactive for a while. It 
wakes up every so often to keep checking 
availability. 

If the node is available, its allocator 
sends a message to the scheduler noting 
current load average and an availability 
time-out period. The scheduler makes a 
new entry in its node queue, which is or- 
dered on load average, with least-loaded 
nodes first. Local allocators send the 
scheduler refresher messages every so 
often as notices of their continued avail- 
ability. If the scheduler doesn’t receive 
such a message before the end of a time- 
out period, it assumes that the node in 
question is no longer available. It will as- 
sign no further work to that node until it 
receives a new availability message. 


Handing Out the Work 

Linda programs create processes on the 
hypercomputer with the eval operation. 
When a Linda program wants to create 
other processes, a request is sent to the 
local allocator. The message requests 
one or more processors and may contain 
processor-specific information such as 
processor type or minimum MIPS or 
MFLOPS rating. The message also gives 
the name of the program (or programs) 
to run on the allocated processors. 

The allocator forwards the message to 
the scheduler. The scheduler then selects 
appropriate processors, marks them un- 
available, and sends messages to the allo- 
cators on each of the selected processors. 
These messages request that the allocator 
create a new process and run the speci- 
fied program. 

The local allocator is responsible for 
creating any hypercomputer processes 
that are allocated on the local node. 
When it receives a creation message from 
the scheduler, the allocator creates a new 
process, with a background priority, and 
runs the specified program in it. 

A node can run more than one hyper- 
computer process at the same time. Be- 
fore sending the "create process" mes- 


sage, the scheduler marks the allocated 
node unavailable. After creating the new 
process, the allocator continues to check 
its node's availability. If it is still avail- 
able, the allocator informs the scheduler. 

Users access the hypercomputer 
through its shell. This shell includes 
commands to run Linda programs, com- 
pile them for different processor types, 
show the status of processes and proces- 
sors, kill a process on any node, kill a 
program and all its associated processes, 
and submit programs to be run at a later 
time. (The hypercomputer software also 
includes a hypercomputer tuple scope, 
which is a graphical interactive debug- 
ging and analysis utility for use with Lin- 
da programs.) 


Uncorking the Bottle 

Although parallel computing has usually 
implied multiple processors in one box, it 
is no longer restricted to this view. The 
many processors in a network can be har- 
nessed and used for parallel processing 
as well. You need appropriate software to 
access this hypercomputer, but other 
than that, it is essentially free for the tak- 
ing by using unused, but available, ma- 
chine cycles from the various processors 
on the network. 

As networks proliferate in the work- 
place, hypercomputers can use this wast- 
ed power. While communications be- 
tween processors within a single box may 
be faster, the concept of parallelism 
works the same way across the network. 
Hypercomputer Linda is one example of 
the kind of software that can access this 
power and let the genie out of its bottle. ai 


ACKNOWLEDGMENT 

Some of the early work on Linda systems 
at Scientific Computing Associates was 
supported in part by the National Science 
Foundation Small Business Innovation 
Research program. The SBIR program is 
designed to help small firms bring inno- 
vative technology to the marketplace. 


REFERENCES 

1. Philbin, J. “Hypercube Linda Bench- 
marks.” Scientific Computing Associates, 
Inc. SCA-151, March 1990. 

2. Carriero, N., and David Gelernter. 
*How to Write Parallel Programs: A Guide 
to the Perplexed." ACM Computer Surveys, 
September 1989. 


David Gelernter is an associate professor 
of computer science at Yale University 
(New Haven, CT). James Philbin is a re- 
search scientist and product manager for 
Scientific Computing Associates, Inc. 
(New Haven, CT). 


clearly superior value 


tradition to make a fast, 
efficient C programmin 
environment that has other 


| rethin 


[| WATCOM FORTRAN 


Ex eris Agree on 
WATCOM C: 


"When Novell went looking for а 
32-bit compiler for use with the 
NetWare 386 developer's kit, the 
company selected WATCOM's... It's 
clear that Novell chose wisely; this 


product is a winner." 
Fred Hommel 
- BYTE, December 1989 


"WATCOM’s latest 
release of its rising star is 
a clear winner...It is a 


when compared to all 
compilers...” 
Richard Relph 
‘INFOWORLD, May 22, 1989 


BEST IN 
ITB CLASS 


" Microsoft library- and source- 


compatibility makes WATCOM C7.0 
{386 ideal for porting DOS 
applications to 32-bit native mode. 
‘This compiler enables full 386 
performance without 640K 


limitations." 
Richard M. Smith, President 
. Phar Lap Software, Inc. 


"WATCOM C broke with 


MAGAZINE 


nm 
P 
| 


EDITORS’ 
CHOICE 


September 13, 1988 
Waicom C, Version 8 5 


C co mailer designers 
ing their strategy." 
` Bill Machrone 
ЕС: Magazine, January 17, 1989 


C8.0 


[Î Supports DOS, OS/2, Windows 
[vÍ 16-bit and 32-bit versions 
[¥ Source-level debugger 
Even faster, tighter code 
[¥ Protected-mode compiler 
[v] Graphics library 
Microsoft source compatible 
[YJ Remote debugging 
ГИ Debugging of overlays 
[¥ Profiler 


Also announcing: 
Optimizing Compiler. 
Run-time compatible with WATCOM С8.0. 


1-800-265-4555 
hone: (519) 886-3700 
: (519) 747-4971 


415 Phillip Street 
Waterloo, Ontario 
Canada N2L 3X2 


WATCOM & Express Care Trademarks of WATCOM Sy stems Inc. 


С) Copyright 1990 WATCOM Products Inc. 


MAY 1990 • BYTE 219 


“Eby MY А, А MEM, MWe 


Cc | i EIUS --— | = سحا‎ 
. NA "En EA. 1 
= Же, " И * , 


“жы 2M 


E 
” 
L4 
e*t" git 
7 


А - 3 Р ^ E 

| - ‹ „тм | 11 m A > Л i 

Vionoputer/ 2 RUE A 
The World's Most Popular UA AG Y ` 
Transputer Development System Lo 5 E 
Since 1986, the MicroWay Monoputerhas — | Nm $ 
become the favorite transputer develop- § ^. 5 
ment system, with thousands in use world- ў 1 > 


esign from 2 to 16 megabytes and adds \ 

n enhanced DMA powered interface. The | 

oard can be used to develop code for 
transputer networks or can be linked with other 
Monoputers or Quadputers to build a transputer 
network. It can be powered by a 20 or 25 MHz E т 
T800 and is priced from $1295. © гё 


Parallel Languages 
Fortran and C Make Porting a Snap! 


Microway stocks parallel languages from 3L, Logical Systems and 
Inmos. These include one Fortran, two Cs, Occam, Pascal, and 
Ada. We also stock NAG libraries for the T800 and ParaSoft's 
debugger, profiler, and Express Operating Environment A single 
T800 node costs $2,000, yet has the power of-a $10,000 386/1167 
system. Isn't it time you considered porting your Fortran or C 
application to the transputer? It's easier than you think! 

For further information, please call MicroWay's Technical Support 
staff at (508) 746-7341. 


E Monoputer/2 extends the original 


ra 


= BAR. aman 


PL armis. a, 1 
— Ut cami, m -Mi ie 
-rin Ran: "- 
——— _ 


- а 


“ 
= 
= 
d 
ы 
"ee. 
ee 
STAR“ 
уе oor 


PU 
PS. ' nad TM 
« Quadputer 
Mainframe Power For Your PC 
MicroWay's Quadputer is the most versatile 
multiple transputer board on the market 


. A today. Each processor can have 1, 4 or 
пи 8 megabytes of local memory. In 


МЕК ү. 


"ui = addition, two or more Quadputers can 


ч erie” be linked to build large systems. One 


MicroWay customer reduced an 8 hour 
mainframe analysis to 15 minutes with five Quadputers, giving 
him realtime control of his business. Quadputer is priced from $1995. 


COSMOS /М 
Finite Element Analysis Running on the Quadputer 


One of the most fruitful areas for parallel processing is finite element 
analysis. Problems which can be broken into small pieces run 
naturally on systems built up of many processors. COSMOS/M 
running on a Quadputer took just 300 seconds to solve a problem which 
ran in 12,000 seconds on an AT. Even very large mainframe problems 
run fast on the Quadputer: a system with 12,000 degrees of freedom 
took just 806 seconds while another that had 23,000 DOF ran in just 
40 minutes. Contact MicroWay for information on COSMOS/M. 


Attend a MicroWay-sponsored Parallel Processing Seminar: Munich, FRG May 29-30, 1990 


Micro 
Way 


World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 


32 High St, Kingston-Upon- Thames, U.K., 01-541-5466 


USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Germany 069- 75-2023 


STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


A Fearful 


Symmetry 


Watch out, uniprocessor systems—here’s systems software that 
can harness the power of multiple processors 


ultiprocessing 
is hot. With 
companies like 
! Compaq and 
Zenith Data Systems now 
selling systems that harness 
the power of multiple micro- 
processors, personal com- 
puters can compete in areas 
formerly reserved for much 
larger systems. To comple- 
ment their multiprocessing 
hardware, some of these com- 
panies are turning to MPX 
from The Santa Cruz Opera- 
tion (SCO) as one means of 
providing multiprocessing 
software. 

MPX—a multiprocessor 
extension to SCO Unix—is 
based on smp (for symmetric 
multiprocessor) from Corol- 
lary. It is an off-the-shelf soft- 
ware package that runs on 
several multiprocessing com- 
puters, including the Corol- 
lary 386/smp and 486/smp, 
the Compag Systempro, the Zenith Z- 
1000, the Mitac Series 500, and the 
Apricot MC486. MPX is designed to let 
you run software developed for SCO 
Unix on a multiprocessing system with- 
out modification. It also lets you take ad- 
vantage of standard peripheral devices 
by running unmodified device drivers. A 
look at it points out the problems inherent 
in designing multiprocessing systems. 


ILLUSTRATION: CARY HENRIE © 1990 


Craig Keating 


MPX Roots 

Corollary has been developing multipro- 
cessor software and hardware for over 
four years. Its primary goal is to provide 
core multiprocessor systems that take ad- 
vantage of off-the-shelf third-party soft- 
ware and peripherals (see the text box 
“The smp Hardware" on page 222). For 
this reason, the company discarded soft- 
ware solutions that involved message- 


passing and proprietary oper- 
ating systems. Instead, smp 
consists of numerous en- 
hancements to an already 
popular operating system— 
SCO Unix System V/386. 
SCO Unix was used as the 
base for smp because of its 
dominant market position, its 
large installed base, and the 
many software applications 
and device drivers available 
for it. 

To maintain compatibility 
with SCO Unix applications, 
Corollary restricted all multi- 
processing modifications for 
smp to the kernel. The smp 
kernel consists of one text seg- 
ment and one data segment, 
just like the uniprocessor ker- 
nel. All CPUs in the system 
run a single copy of the kernel 
text and share the same kernel 
data. The smp kernel runs 
standard off-the-shelf Unix 
applications. 

In addition, the smp kernel supports 
AT-bus peripheral devices with off-the- 
shelf Unix device drivers. This software 
and hardware compatibility doesn't re- 
quire any source code changes or recom- 
pilation. The fact that an smp system is 
running with more than one CPU is 
transparent to the user in every way ex- 
cept performance. 
continued 
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The smp Hardware 


O n the hardware side, Corollary 
provides a core computer system 
consisting of CPUs, caches, memory 
boards, and buses. This technology, 
termed 386/smp and 486/smp, lets you 
add more than one CPU to a PC archi- 
tecture. In fact, the first CPU in the sys- 
tem is completely PC compatible; it has 
access to global shared memory and an 
AT bus. Since the AT bus is not suitable 
for multiple CPUs, the smp architecture 
includes a second bus called the C-bus 
(cache bus). The AT bus is used for 
booting the system and for third-party 
peripherals, while the.C-bus provides 
increased memory bandwidth, cache 
coherency, and fair arbitration. 

To satisfy the memory bandwidth 
that multiple CPUs require, each CPU 
comes with a local 256K-byte direct- 
mapped, write-back cache that transfers 
written cache data to the common 
shared memory only when needed. The 
write-back cache reduces bus and mem- 
ory contention by approximately a fac- 
tor of five when compared to a compara- 
ble write-through cache. Minimizing 
bus traffic lets you connect up to 10 
CPUs to the shared memory while keep- 
ing the bus utilization under 50 percent. 

The 486/smp is a global shared mem- 
ory architecture (see figure A). Each 
CPU may or may not have I/O interfaces 
associated with it. Figure À shows two 
CPUs with serial I/O, one with a SCSI 
port, and one with an AT bus. This not 
only prevents I/O bottlenecks by dis- 
tributing the I/O among different CPUs 
in the system, but also minimizes the 
number of slots needed to create a 
powerful system. Performance-critical 
I/O (i.e., disk and serial I/O) has been 


Shadowed Structures 

Because existing Unix utilities and de- 
vice drivers access routines and data 
structures in the kernel and rely on their 
results or contents, certain parts of it 
could not be modified for smp. To main- 
tain full compatibility with all Unix ap- 
plications and device drivers, the file 
system layout, system call interface, ob- 
ject and executable file format, kernel 
data structures, and kernel routine pa- 
rameters, actions, and return values re- 
main unchanged. However, the kernel 
must maintain more information than the 
standard Unix data structures contain to 
allow multiple CPUs to run tasks simul- 
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486/SMP BLOCK DIAGRAM 


Serial I/O 


Serial I/O SCSI 


Figure A: The 486/smp block diagram shows the dual-bus nature of the smp 
hardware. The default CPU provides access to standard peripherals via its 
connection to the AT bus. The high-speed C-bus connects the processors to each 
other and to the shared memory. Optionally, the processors can also provide 


direct I/O to the C-bus. 


moved to the additional CPUs. This uti- 
lizes the significant bus-speed advan- 
tage of the C-bus while freeing up the 
scarce bandwidth of the AT bus. The 
SCSI disk adapter, in particular, was 
designed with scatter-gathering DMA 


taneously. This additional information is 
kept in new data structures established in 
parallel to the standard ones; this main- 
tains both applications software and 
driver compatibility. 

You install the smp kernel by install- 
ing new object files into the Unix Link 
Kit and rebuilding the kernel. Booting 
the smp kernel is the same as booting a 
standard Unix kernel on a 386 or 486 ma- 
chine: The BIOS ROM loads the kernel 
into memory and passes control to it. 
Once booted, the smp kernel determines 
the multiprocessor-platform type (e.g., 
486/smp, Systempro, or Z-1000) and the 
number of CPUs in the system. 


logic and specialized to take full advan- 
tage of the C-bus. 

The smp hardware is used in the Ze- 
nith Data Systems Z-1000 and Mitac 
Series 500, as well as in Corollary's 
386/smp and 486/smp. 


The smp kernel was designed to meet a 
number of important goals. It must pro- 
vide both source code and binary com- 
patibility with existing Unix applications 
and device drivers. It must also require 
minimal changes to the uniprocessor 
Unix kernel, take an incremental ap- 
proach to multiprocessing modifica- 
tions, provide hardware portability, and 
result in increased performance under 
intensive work loads as the number of 
CPUS increases from one to 16. 

Kernel modifications for smp were 
made strictly to support multiprocessor 
technology. For the most part, these 

continued 
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changes involved making areas in the 
kernel reentrant, not rewriting large por- 
tions of it. The minimal changes involved 
in producing reentrant code reduce the 
risk of incompatibility. In addition, mini- 
mizing kernel changes simplifies the task 
of tracking future Unix releases. 
Multiprocessor technology greatly in- 
creases the number of users the system 
can handle. An smp system can start out 
supporting a few users and incremental- 
ly grow to support over 200. This addi- 
tional capability forced some kernel pro- 
filing and resulted in optimizations that 
provide increased performance without 
compromising compatibility. 


The Quest for Compatibility 
Compatibility is achieved by restricting 
modifications made to the kernel and by 
establishing certain guidelines for those 
modifications. In keeping with the phi- 
losophy that multiprocessing should be 
transparent to the user, you don’t need to 
modify application programs to take ad- 
vantage of multiple CPUs. Thus, the smp 
kernel can run all the standard Xenix/ 
Unix applications available from third- 
party software vendors. 

Maintaining driver compatibility is a 
more difficult task. To ensure it, kernel 
header files, routine parameters, and re- 
turn values are left unaltered. This al- 
lows the smp kernel to run device drivers 
from third-party hardware vendors un- 
modified. In fact, the device-driver 
source code doesn’t even require recom- 
pilation. 


The Incremental Approach 

In its earliest development stages, the 
smp kernel was not very symmetric. 
Only the CPU that booted the system (the 
“default” CPU) could execute system 
code; the other CPUs executed user code 
only. During the design process, some 
added testing using commercial applica- 
tions determined the frequency with 
which each system call was used. Then, 
on an incremental basis, the system calls 
that composed 80 percent of the total call 
frequency were modified so that any 
CPU could execute them. However, the 
default CPU must still execute the re- 
maining system calls. The system uses a 
table—established at link time—to deter- 
mine (at run time) whether a given sys- 
tem call can execute on any CPU in the 
system or only on the default CPU. 

At first, the smp kernel also restricted 
device drivers to the default CPU, so you 
could link any device driver to the kernel 
without modifying or even recompiling 
it. However, now you can modify perfor- 
mance-critical device drivers so that any 
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CPU in the system can execute them. 
(Unmodified drivers will still run only 
on the default CPU.) The system main- 
tains a table that shows which device 
drivers have been modified. The smp 
kernel can thus determine at run time— 
just before calling a device driver— 
whether any CPU or only the default 
CPU can execute its code. 

The incremental approach used to 
modify system code and device drivers 
points out the advantages of having a de- 
fault CPU. This CPU provides the hard- 
ware and software environment that stan- 
dard drivers expect; thus, all existing or 
future device-driver code can execute 
unmodified. Letting you take advantage 
of the latest innovations in driver soft- 
ware as it becomes more advanced is an 
important feature of smp. The default 
CPU also minimizes engineering risk by 
letting Corollary and third-party device 
makers test each modified driver or new- 
ly distributed system call. 


Scheduling User Processes 

Once you boot the smp kernel, the system 
can execute any user program (i.e., pro- 
cess) on any of the CPUs in the system. 
The scheduler code chooses the process 
to be executed next by selecting the one 
with the highest priority. The scheduler 
is muitithreaded, so all CPUs can exe- 
cute it simultaneously. Each CPU is thus 
self-scheduling: Each is responsible for 
selecting which process it will execute. 
The alternative would be to have a single 
controlling CPU using a complicated 
load-balancing algorithm to migrate pro- 
cesses to the individual processors. 

Like its uniprocessor cousin, the smp 
kernel has a single run queue that all the 
CPUs in the system share. The run queue 
is a linked list of all processes that are 
ready for immediate execution. When a 
CPU is available, it removes the highest- 
priority process from the run queue and 
executes it. When the process is no 
longer executable (e.g., when it is wait- 
ing for I/O), the CPU returns it to the run 
queue and chooses another process. 

The scheduler in the smp kernel uses 
the standard Unix priority algorithm to 
select a process. It has only been modi- 
fied to accommodate the default CPU. 
When a CPU other than the default en- 
counters unmodified device-driver code 
or a nonmultithreaded system call, it re- 
turns the process to the run queue after 
marking the process as one that can run 
only on the default CPU. The scheduler 
will let only the default CPU select a pro- 
cess that is marked. As soon as the de- 
fault CPU executes the marked section of 
code, the process is once again marked 


as executable by any CPU. 

The default CPU chooses marked pro- 
cesses before any others, regardless of 
the priorities of the unmarked processes. 
If it finds no marked processes, it will 
execute the highest-priority unmarked 
process. The default CPU must search 
the run queue only once to determine its 
next process, regardless of whether it 
chooses a marked or an unmarked 
process. 

The smp system provides the schedul- 
er with additional multiprocessor sys- 
tem-control features through a pseudo- 
driver. You invoke these additional 
control features using calls to the driver. 
Unlike using additional system calls, 
using a driver doesn’t compromise com- 
patibility. The pseudo-driver supports 
the following additional features: 


* enable/disable CPUs from execut- 
ing processes; 

* lock a process to be executed by a 
specific CPU; and 

e force a CPU to execute only pro- 
cesses that are locked on it. 


These features were crucial initially for 
smp kernel development and debugging. 
Because of this, the system still fur- 
nishes both the interface to these driver 
calls and an application program that 
uses them. In general, however, the 
scheduler performs markedly better 
without using these features. 


Getting in Sync 

In a multiple CPU environment, proces- 
sors execute common kernel code and 
operate on common data structures. The 
mechanism that guarantees mutual ex- 
clusion to code and data is called syn- 
chronization. 

Many sections of code—called critical 
sections—cannot tolerate more than one 
CPU executing them at the same time. 
There are a number of ways to provide 
mutual exclusion using software-locking 
mechanisms, but they are costly and im- 
pose a lot of extra overhead. The smp 
kernel requires synchronization support 
in hardware. 

Specifically, the smp kernel requires 
that the hardware support “test and set." 
This is typically supported with the xchg 
instruction in the 386 and i486 proces- 
sors. These chips have a lock signal that 
the hardware can use to support indivis- 
ible bus cycles. The xchg instruction will 
assert LOCK for the duration of the in- 
struction; therefore, no other CPU can 
access memory between the read and the 
write exchange. 

continued 
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SMP LOCKING 
MECHANISM 


Pia ai rA mE 
Head lock 


A unique lock protects each critical 
section in the smp kernel. Each lock is a 
2-byte structure denoting busy and own- 
ership conditions. The busy byte con- 
tains either a O or a 1 (a 1 means that a 
CPU currently owns the lock). The own- 
ership byte holds the identification of the 
owning CPU. Primitive locking and un- 
locking routines in assembly language 
use the xchg instruction to acquire locks. 
A CPU acquires a lock prior to the criti- 
cal section and releases it after that sec- 
tion has been executed. 


Put a Lock on It 

If a lock is busy when a CPU wishes to 
acquire it, the CPU waits in a spin loop 
(see figure 1). Corollary performed ex- 
tensive testing to both discover which 
were the critical sections and guarantee 
that they were of short duration. Short 
critical sections allow the smp kernel to 
wait for a lock rather than having to per- 
form an overhead-intensive context 
switch to another process, thereby com- 
promising performance. (For more in- 
formation, refer to The Design of the 
Unix Operating System by Maurice J. 
Bach [Prentice-Hall, 1986].) Each lock 
in the smp kernel has been evaluated for 
its frequency of lock requests and the 
number of spin loops executed while 
waiting for it. This testing verifies that 
spin loops due to locked critical sections 
occur infrequently. 

It is important to note that a CPU ac- 
quires a lock on behalf of a particular 
process. Each CPU maintains its own 
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Figure 2: Graphing the results of the Neal Nelson and Associates Business 
Benchmark reveals how performance under the smp kernel increases as more CPUs 
are added to the system. Each line represents a different type of task. Some of the 
tasks show a near-linear increase. The flat lines represent disk-access time tests; disk 


access doesn’t improve as you add CPUs. 


lock stack so that it knows about all the 
locks acquired for a particular process. 
Just as important, being a stack, it also 
maintains the exact order in which the 
processor acquired the locks. To avoid 
system deadlock, some critical sections 
have an imposed lock hierarchy, and 
their locks must be acquired in an exact 
sequence. 

When a process in the smp kernel sus- 
pends itself by calling sleep(), all the 
locks it holds at that. point must be re- 
leased or the system could deadlock. Be- 
cause the lock stack maintains acquired 
locks, releasing them is a simple proce- 
dure: The system copies the current state 
of the lock stack to the executing pro- 
cess's kernel stack and then releases the 
locks. This gives other CPUs access to 
the locks. When the process resumes, 
the system uses the saved lock stack to re- 
acquire the same locks. The process then 
continues executing from the critical sec- 
tion where it suspended itself. 

The smp kernel doesn't add any new 
situations that cause a process to suspend 
itself that aren't in standard Unix. This is 
another factor that lets the smp kernel 
work with multiple CPUs without exten- 
sive modifications to standard Unix. It 
also makes tracking future releases of 
Unix as easy as possible. 

You can think of some of the kernel's 
critical sections as a group of critical sec- 
tions with small pieces of reentrant code 
in between. Rather than acquiring and 
freeing locks on many small sections, 
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the process acquires a single lock for the 
group. This allows the smp kernel to 
minimize the locking overhead in the 
system. The lock is acquired only once as 
long as the reentrant portion of the criti- 
cal section is short. 

The lock and unlock routines are the 
only parts of the kernel that are responsi- 
ble for acquiring and releasing locks, and 
for maintaining the lock structure and 
lock stack. Both routines are coded in as- 
sembly language and streamlined for the 
typical case: lock availability. Timings 
with a 25-MHz 386 CPU determined that 
a lock takes 16.6 microseconds and an 
unlock takes 12.1 us. On a 25-MHz i486 
CPU, these figures drop to 6.6 us for a 
lock and 4.8 ys for an unlock. 


The Other Half 

The smp kernel was originally designed 
for Corollary's 386/smp and 486/smp 
products. Currently, however, it also 
runs on other systems. Ports to other 
hardware systems took place as manufac- 
turers began searching for multiproces- 
sor systems software. Because the hard- 
ware-dependent portions of the smp 
kernel were segregated into a couple of 
kernel source files, initial ports typically 
took weeks. 

Since then, the smp kernel has been 
further modularized to support new 
multiprocessor platforms without smp 
kernel source code. A single file of 10 to 
20 short hardware-specific routines and 
an entry in a hardware-platform multi- 


processor switch table are all you need. 
Because of this modularization, ports 
can now be done in a matter of days. 

The smp kernel doesn't exist in a vacu- 
um. No matter who the manufacturer is, 
the kernel requires that the underlying 
hardware architecture include four vital 
features: global shared memory, support 
for test and set, individual CPU-to-CPU 
interrupts, and cache transparency. 

You need global shared memory be- 
cause the smp kernel requires that all 
CPUS have access to all memory. In ad- 
dition, all CPUs must view memory 
identically: They must all see the same 
physical byte of memory at the same lo- 
cation. Also, the smp kernel assumes 
that there is no “distant memory” for any 
of the CPUs. 

The smp kernel uses test and set as the 
mechanism that ensures that kernel data 
structures and critical sections are pro- 
tected. This capability must be present in 
the hardware. The smp kernel further re- 
quires that each CPU be able to individ- 
ually interrupt all other CPUs and that 
this interrupt be maskable to ensure the 
protection of critical sections of soft- 
ware. 

Most multiprocessor architectures 
feature CPU caching designs to maintain 
high system performance. The smp re- 
quires that the hardware provide for 
cache coherency and that, other than ini- 
tial cache flushing and enabling, the co- 
herency scheme be transparent to the 
kernel. 


Compatibility Plus 

While the smp kernel was designed with 
compatibility as the highest concern, 
performance was not overlooked. As fig- 
ure 2 demonstrates, performance under a 
60-user work load increases significantly 
as you add CPUs to the system. 

The popularity of SCO Xenix and 
Unix means that a large proportion of 
Unix implementations use Intel-based 
platforms. Adding multiprocessor tech- 
nology provides these machines with a 
growth path. It gives you the ability to in- 
crease performance as your system needs 
change. 

The Corollary smp kernel, as incorpo- 
rated into SCO MPX, provides a growth 
path that is compatible with PC platforms 
and SCO Unix. In addition, the kernel of- 
fers a binary-compatible operating-sys- 
tem platform that you can run on power- 
ful multiprocessing platforms. 8 


Craig Keating is manager of multiproces- 
sor software for Corollary, Inc. (Irvine, 
CA). He can be reached on BIX c/o 
“editors.” 
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BENDING OVER 
BACKWARDS WON'T 
GET YOUR APPLICATIONS 
UP AND RUNNING 


When your front-end tools fall short, don’t get bent out of shape. 
Get JAM, the user interface management system that goes far 
beyond the front end tools provided by other vendors. JAM has 
everything you need to build powerful, completely portable 
applications quickly and easily. p With JAM, you can create 
and link together the screens, windows, fields and menus that 


make up an application. The result is a working prototype that 


incorporates special features like extensive field edits and 
validations, context-sensitive help, pop-up windows and pull-down 
menus—all without coding. р And if you’re working with 
databases, JAM’s database interface, JAM/DBi, links your 
applications to many popular databases. Access is implemented 
directly in JYACC’s procedural language using SQL. р ЈАМ 
applications аге fast because processing routines are written іп 
standard third generation languages. And, you'll never have to 
worry about converting your applications to a new system, because 
JAM is hardware, operating system and database independent. 
р So, if your development tools have you turned upside down, it’s 
time you turned to the experts. JAM, by JYACC. Specialists in 

i Supports MSDOS: 05/22 XENIX® E application development. > To receive a FREE demo diskette 


UNIX? VMS™ Р m AU S? MES 
MPE/XL? m A ‚а and find out more about the JAM family of software products, call 


OY Links to Informix* E hip. ; | our toll-free hotline today! 
Rdb? Share Base™ SQLBase? SQL 


Server? Sybase? xdb* 800-458-3 318 


(In NY, call 212/267-7722 or FAX 212/608-6753) 
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Authorized Distributors: Australia: 03 899 0063 Belgium: 303 829 05 81 England: 04 91 576 466 Finland: 0 452 3400 Israel: 02 811462 Italy: 02 25 52 65 2 
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STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


Supercomputers 
Get Personal 


Torque 's new i860-based ComputeServer is fresh and fast— 
an attractive way to serve up computational power 


Sam Bogoch, lain Bason, Jeff Williams, and Mike Russell 


ringing supercom- 
puter performance 
to your desktop is 
not so much a ques- 
tion of technology as it is one 
of economics. Many compa- 
nies build workstations and 
coprocessors that, at least in 
some areas, deliver super- 
computing performance from 
desktop machines. The prob- 
lem is that you can spend a 
fortune trying to outfit every- 
one in your organization with 
high-priced hardware. The 
ComputeServer from Torque 
Computer offers an afford- 
able alternative. 

The ComputeServer (see 
the photo on page 233) is a 
parallel-processing comput- 
ing engine that delivers super- 
computing performance by 
putting a “desktop supercom- 
puter” on a LAN. As a pe- 
ripheral resource for personal 
computers and workstations, 
it is analogous to already-popular print 
and file servers found on most LANs. In 
fact, it is the large installed base of stan- 
dard networks (the ComputeServer uses 
Ethernet) that makes the computational 
server concept viable. The server ap- 
proach is also consistent with the needs 
of most desktop "power" users who 
wouldn’t use a supercomputer full-time 
but would require its power in bursts. 


ILLUSTRATION: CARY HENRIE © 1990 


Client-Server Computing 

The ComputeServer uses a client-server 
architecture—much like the database 
servers that are becoming so popular on 
LANs. Applications are split into client 
and server portions. The client portion 
runs on your desktop machine and pro- 
vides the user interface for the applica- 
tion. The server portion consists of com- 
putationally intensive code residing on 


the ComputeServer. The cli- 
ent calls this code as needed, 
and the server returns the re- 
sults (see figure 1). 

While the ComputeServer 
is transparent to users, it is 
not transparent to program- 
mers. Applications must be 
modified to take advantage of 
its power. Fortunately, many 
programmers are already us- 
ing structured-programming 
techniques to divide user-in- 
terface modules from compu- 
tationally intensive ones, so 
converting code to support a 
true client-server approach is 
not difficult. 

The system software takes 
advantage of modular pro- 
grams by using the Linda 
memory model originated by 
David Gelernter at Yale (see 
“Getting the Job Done,” No- 
vember 1988 BYTE). Linda 
adds just six statements to a 
conventional language such as 
C, yet it easily splits client and server 
functions and handles all the communi- 
cations between the two. Just as impor- 
tant, Torque’s Linda implementation 
allows multiple server subtasks to exe- 
cute simultaneously on the Compute- 
Server’s multiple processors. 

Linda automatically handles the two 
main problems in getting one or more 
continued 
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Figure 1: A ComputeServer application exists on both the client and server 
machines. Communication between the two parts occurs in tuple space. 


applications to run on multiple proces- 
sors: process creation and data consisten- 
cy. It spins off tasks to run on the differ- 
ent processors and makes certain the 
tasks send and receive the right data at 
the right times. 

Torque’s implementation of the Linda 
model asynchronously spins off C func- 
tions, as well as linked code in FOR- 
TRAN 77 or other languages, onto one 
or more remote processors. Linda treats 
the multiple CPUs as a processing pool. 
It can allocate any processor to one or 
more subtasks that the application pro- 
grams create. 

Linda also creates software-based 
global memory for passing data between 
the client machine and the Compute- 
Server’s multiple processors. The system 
subdivides the available processor pool 
on the fly among multiple clients and 
keeps each client’s memory space sepa- 
rate during execution. 


End of the Rainbow 
The processors at the heart of the Com- 
puteServer supply its supercomputing 
power. The system contains from one to 
16 Intel i860s, which offer marked per- 
formance advantages over other current 
RISC and complex-instruction-set-com- 
puter processors (see “Intel’s Cray-on-a- 
Chip,” May 1989 BYTE). 

The 1-million-transistor i860 includes 
a RISC core, a vector-capable 64-bit 
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FPU, 4K-byte and 8K-byte data caches, 
and hardware support for three-dimen- 
sional graphics primitives. The tight 
coupling of these functions within a sin- 
gle chip via fast, wide (up to 128 bits) on- 
chip buses provides much faster floating- 
point performance than the multichip 
sets needed to implement other RISC 
architectures. 

The i860 can reach 66 million float- 
ing-point operations per second at peak 
performance, although only a few appli- 
cations, such as neural-network simula- 
tions, can effectively harness all the po- 
tential of the microprocessor's multiply- 
accumulate pipeline. A more realistic 
performance figure is the 17 MFLOPS 
quoted by Intel for running an optimized 
LINPACK suite. The processor should 
be able to sustain 10 MFLOPS in most 
nonoptimized applications. 

So, a ComputeServer with 16 process- 
ing units is capable of more than 1000 
MFLOPS at peak performance, and 160 
MFLOPS sustained. By comparison, a 
Mac IIx can sustain 0.4 MFLOPS; a 
SPARCStation 1, 1.2 MFLOPS; and a 
Cray X-MP with four processors, 200 
MFLOPS. A uniprocessor Compute- 
Server for $20,000 runs nearly as fast as 
the original Cray 1 on many applications. 

The 1860 also offers an upgrade path to 
superscalar technology, also known as 
very long instruction word technology 
(see “VLIW: Heir to RISC?” August 


1989 BYTE). A superscalar architecture 
features multiple integer and floating- 
point arithmetic units within a single 
processor. Advanced compilers can si- 
multaneously assign different jobs to 
these processors. Superscalar is a form 
of parallel processing called microparal- 
lelism, which, unlike the macroparallel- 
ism of the ComputeServer’s multiple 
processors, is transparent to the pro- 
grammer. As superscalar technology 
matures, future Torque machines will 
continue to incorporate both microparal- 
lelism and macroparallelism. 


Ties That Bind 

One of the central concerns in parallel 
processing is how to most effectively tie 
multiple processors together. In distrib- 
uted-memory architectures, each pro- 
cessor has private RAM and commu- 
nicates with the other processors via 
messaging links. In shared-memory ar- 
chitectures, processors share the same 
bus and main memory. 

Often, software development issues 
obscure the debate about the underlying 
pros and cons of each of these hardware 
architectures. The key issue becomes 
which architecture is easier to program 
for a given job, rather than which one is 
inherently better. Because programming 
a shared-memory machine is often easier 
than programming a message-passing 
one, most people are willing to live with 
the higher hardware costs and lack of 
scalability associated with the former. 

However, C-Linda and other new de- 
velopment tools have made these archi- 
tectures interchangeable from a pro- 
grammer’s point of view. Either 
architecture, or a hybrid of the two, can 
perform most parallel-programming 
tasks handily. Linda has shown that the 
real key to successful parallel processing 
is a machine’s ability to provide high 
bandwidth and low latency for inter- 
processor communications. 

The Virtual Tree architecture used in 
the ComputeServer combines many of 
the advantages of shared-memory and 
message-passing architectures. Devel- 
oped by the ComputeServer design team 
in 1987 for the multi-8086 Parallon pro- 
cessor, the VT uses a layered hierarchy 
of messaging buses optimized for burst- 
mode transmission. The tree is called 
“virtual” because each branching layer 
is implemented as a fast-messaging bus 
rather than as many slower point-to-point 
links. 

Unlike the buses on shared-memory 
systems, the fast-messaging buses pass 
messages rather than access and arbitrate 
shared-memory locations. Thus, you 
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don’t need the complex bus-snooping 
hardware of shared-memory systems, 
and processors on one bus do not need 
knowledge of transactions occurring on 
other buses. 

The kicker is that, because the system 
passes messages by way of these very fast 
shared channels, it can adapt to changing 
communications loads without employ- 
ing any complex routing overhead. The 
VT also provides a hardware-broadcast 
facility that dramatically improves bus 
utilization when you have to share data 
among many processors. 

The single-layer VT bus used in the 
ComputeServer is 64 bits wide, features 
burst mode, and is capable of 66-mega- 
byte-per-second point-to-point transfers 
and l-gigabyte-per-second effective 
broadcast transfers when all 16 proces- 
sors are “listening.” The bus supports up 
to 32 devices within a given layer. The 
system can employ addresses that the 
processors don't use to accommodate 
parallel I/O devices such as multiple disk 
drives, frame buffers, and real-time data 
acquisition systems. 

Each processor board contains one or 
two complete 1860 processing units, each 
with up to 16 MB of local static-column 
DRAM, and interfaces to both the VT 
and the system I/O bus (see figure 2). 
The ComputeServer backplane can hold 
up to eight processor boards (16 CPUs). 
This modular architecture allows board- 
level upgrades to increase the number of 
processors, or board swaps to new CPUs. 
For instance, if you have an earlier, 
transputer-based ComputeServer, you 
can upgrade to an 1860 system for the cost 
differential between the new system and 
your current one. 


ComputeServer I/O 

Central to the computational-server con- 
cept is the ComputeServer's ability to 
connect to standard networks. Although 
the I/O requirements for a computational 
server are less complex than those for 
file and database servers, rapid response 
to input tasks and sustained network per- 
formance are still critical. The system 
employs a dedicated 386-based processor 
to handle I/O functions, and it features 
an Extended Industry Standard Archi- 
tecture backplane to ensure compatibil- 
ity with both current and future high- 
speed networks. 

The I/O processor runs Unix System 
V/386 and manages the ComputeServ- 
er's built-in hard disk, which stores both 
executable code and temporary data 
files. The widespread availability of net- 
working hardware and drivers for this 
I/O processor and bus combination 
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Figure 2: The ComputeServer uses an industry-standard I/O bus and a proprietary 
fast-messaging bus. Each processor has its own local memory. 


means that the ComputeServer can sup- 
port new networks without redesign. The 
high-level system software must simply 
be ported to the new I/O boards. 


Software Architectures 
For all its high-tech hardware, the Com- 
puteServer would be useless without 
software capable of harnessing its power. 
One option considered was to implement 
a system using the X Window System's 
(referred to as X Window hereafter) 
smart-terminal model of computation. 

The X Window model has a limited set 
of primitives for the desktop machine 
(the “window server" in X Window ter- 
minology) to execute, and it effectively 
runs the entire application on the server 
(the “window client"). These standard 
primitives express any communication 
between client and server. This places 
the desktop system in the role of intelli- 
gent terminal; it translates your input 
into primitives that the server uses, and 
primitives from the server into on-screen 
graphical elements. 

continued 


The Torque ComputeServer connects 
to standard networks to deliver 
unparalleled computing power to 
Macintosh, DOS, and SunOS clients. 
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One problem with this model is that re- 
sponse time and interactivity suffer be- 
cause of the communications load on the 
intervening network. Another is that the 
user interface is defined by the computa- 
tional-server “client,” not the desktop 
"server," sometimes forcing you to 
straddle different styles of computing 
when you switch from local applications 
to remote ones. 

While the ComputeServer can support 
X Window applications, it doesn’t use 
the X Window model as its primary 
mode of communications. A true compu- 
tational server should fit transparently 
into desktop environments, rather than 
the other way around. You should not 
have to log onto a remote system; your 
applications should do that for you. 

The desktop machine should run the 
bulk of a server-capable application; this 
ensures the highest system responsive- 
ness. Only those routines that require 
sustained computation should be farmed 
out, on the fly, to the computational 
server. One of the biggest challenges, 
therefore, is to provide the tools needed 
to build this new class of applications. 


Implementing Linda 

The ComputeServer layers its Linda en- 
vironment above industry-standard soft- 
ware elements. The I/O processor’s use 
of System V/386 means that you can log 
onto the system under Unix. In this ca- 
pacity, the system can be used as an X 
Window client. 

More important, the ComputeServer 
uses TCP/IP as the lowest internal layer 
of Linda communications between desk- 
top machines and the ComputeServer. 
When compiling a client/server applica- 
tion, the system links the appropriate 
communications stubs into the run-time 
Jibraries at each end. The exception to 
this rule is the SCSI direct-connect op- 
tion, which lets you connect directly to 
the ComputeServer, monopolizing all 
the processing power in the system. This 
connection uses a more direct transport 
mechanism. 

Client/server applications handle all 
connectivity between the ComputeServ- 
er and desktop machines. You don’t have 
to modify or bypass your desktop com- 
puter’s system software. You also don’t 
have to install dedicated drivers or up- 
date ComputeServer applications when 
you upgrade to a new version of your 
desktop operating system. 


Sharing, Not Shared, Memory 

Linda uses tuple space to maintain data 
consistency among far-flung processes. 
In effect, tuple space is a database that is 
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shared by processes within a Linda pro- 
gram. It lets you think in terms of shared 
memory even when, as in the Compute- 
Server, no physically shared memory 
exists. Processes spun off by a Linda 
program can read, extract, or insert tu- 
ples, which resemble records in a data- 
base (see the text box “Meet Linda" on 
page 216 for a summary of Linda func- 
tionality). 

For performance reasons, Torque im- 
plements tuple space as hash tables dis- 
tributed among the ComputeServer pro- 
cessors. A client computer accesses tuple 
space through a “proxy” in the Com- 
puteServer, which automatically con- 
verts all data types—including complex 
C structures—from the 1860's format to 
the desktop computer’s and vice versa. 


true 
computational server 
should fit transparently 
into desktop 
environments, not the 
other way around. 
lE c | 


Programs running on your desktop com- 
puter and the ComputeServer look the 
same, but the ComputeServer can access 
tuple space faster—by orders of magni- 
tude—than a desktop client can. 

At the lowest level, ComputeServer 
processors access tuple space by using 
burst-mode transfers over the VT bus. 
The system divides tuples into small 
packets that it sends at speeds approach- 
ing the maximum transfer rate of the VT: 
66 MBps. Round-robin arbitration gives 
every processor a turn to transmit a pack- 
et. Using packets to transmit tuples re- 
duces latency by interleaving large and 
small transfers across the same channel. 
Otherwise, transferring large tuples (for 
example, a 10K-byte array) would gener- 
ate unacceptable delays for other, small- 
er transfers waiting their turn. 

To reduce hardware complexity, the 
transfer mechanism is actually imple- 
mented in software using the 1860's reg- 
ister/memory block-copy instructions. 
The system first synchronizes the pro- 
cessors involved in a given packet trans- 
fer. Then the transmitting processor be- 


gins a block memory-to-register copy 
(thus reading from its memory). The 
synchronized receiving processors begin 
register-to-memory copies (writing to 
their memories) at the same time. As 
each processor increments its respective 
address bus, 64-bit-wide buffers simply 
“pour” the resulting data from one mem- 
ory to another across one or more layers 
of the VT bus. Because the i860 is capa- 
ble of driving even static column RAM at 
its full bandwidth, this method is as fast 
as any custom-designed DMA controller. 


Optimizing Linda 

À bare-bones Linda system is similar to a 
simple distributed database, with each 
processor in the system storing the tuples 
created by out() statements within its 
resident processes. When a request for a 
tuple can't be satisfied locally, the pro- 
cessor broadcasts the request to all the 
other processors. 

If the request is an inp() or an rdp(), 
each processor replies immediately with 
either a matching tuple or a “no match” 
message. If an immediate match is not 
found, the remote processors store the re- 
quest. The originating processor can pe- 
riodically flush its old requests from the 
other processors. Aside from synchroni- 
zation details, that's all there is to a basic 
Linda system. 

One optimization employed on the 
ComputeServer is used by most Linda 
systems. It involves separating tuples 
into different partitions. In a given Linda 
program, out() operations put tuples 
into tuple space, while in() and rd() re- 
trieve them from it. 

Cursory inspection usually reveals 
that some out() statements produce tu- 
ples that can't possibly be retrieved by 
certain in() statements. For instance, 
out("Torque", 5.5) produces a tuple 
that in("Computer", ? & real) just 
won't read. Most Linda programs tend to 
have at least three or four natural parti- 
tions in their tuple space. Storing these 
separately improves the speed of the Lin- 
da run-time kernel on each processor. 

À more sophisticated optimization is 
the pre-send. This technique uses the 
VT's hardware broadcast to send newly 
generated tuples to other processors be- 
fore they are requested. No matter which 
process requests the tuple, it will find the 
information already resident on its pro- 
cessor. The principle is similar to that 
used by some disk-caching systems, 
which prefetch data blocks from the disk. 
In most cases, pre-send is best used spar- 
ingly, since the extra tuple copies it gen- 
erates can rapidly fill system RAM. 


continued 


Why Experienced Computer Users 
Don't Think Very Much About Modems 


Our research shows that knowledge- 
able MIS managers, PC coordina- 
tors, and end users simply don’t 
want to think of modems at all. 


Not exactly what modem 
makers relish hearing! But it’s 
hardly surprising that you want to 
save your thinking for bigger and 
more important things. 


Modems are a lot like plumb- 
ing. As long as the data is flowing, 
they’re practically invisible. How- 
ever, when something goes wrong, 
those little boxes are just lavished 
with attention. 


By then, you've lost data, time, 
money, and perhaps an opportu- 
nity. Both senders and receivers are 
dismayed and disarrayed. 


Fortunately, there are simple 
ways to limit this aggravation. 
Our research suggests a few points 
to keep in mind. 


The cost of the modem is not 
the modem ’s cost. 


The fixed price of the modem 
is relatively insignificant. Ongoing 
costs matter far more. 


In the long run, for example, a 
high-speed modem can save you a 
small fortune on phone bills. More 
data sent in less time means less 
money to the phone company. 


You can also save with more 
reliable and robust modems that 
communicate over a wide range of 
telephone line conditions. 


Resending data costs both time 
and money. The less time you 
spend transmitting data, the more 
time you have to spend on your 
business. 


Downtime and adaptation time 
can also cost you dearly. 


Be sure to ask if the 
modems are compatible 
with their earlier gener- 
ations. You don't want to 
start with suppliers who 
regularly obsolete their 
own products, or who 
don't offer you an 
upgrade path. 


Data | 
Communications 


Modem support can be a real 
hassle with the wrong vendor. 


Setting up and installing your 
modem can affect both your 
budget and your sanity. Many 
manufacturers forget to make their 
modems easy to use! 


This becomes expensive when 
you want to start up fast or need to 
support a large number of users. 

Dip switches, on-line help 
screens, and easy-to-use manuals 
should be demanded. It also helps 
to have a quick-reference guide 
printed on the bottom of the case. 

In sticky situations, it’s vital to 
have toll-free support and applica- 
tions engineering. 


Bottom line: 
The data must get through. 


A bit of data traveling from 
your computer is converted by your 
modem and sent to your local 
telephone office. 


From there, it is exposed to the 
vagaries of phone lines, various 
transmission media, and weather 
patterns. 


They all conspire to corrupt 
your data and slow down your 
throughput. 


All modems are not created 
equal; some are less sensitive to 
noise and have better error- 
correcting protocols. 


Some are simply more robust 
and have better filters. 


Modems are more than mere 
commodities — technology does 
count. 
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diagrams, and clear explanations — absolutely free and without obligation. 


Mail to: U.S. Robotics,. Attn: Marketing Dept. 8100 N. McCormick Blvd., Skokie, IL 60076. 
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“When things go wrong, I want 
the supplier there." 


That's when you need the right 
supplier on board. Look for one 
who gives fast turnaround time on 
repairs and adjustments, and who 
doesn't vanish after the sale. 


Look for a company with 
history and promise — one that's 
here today and here tomorrow. 


Not everyone needs the same 
modem. 


The best way to keep modems 
from wasting your time and money 
is to buy them from a reliable 
supplier with a broad product line. 
Those with limited lines sometimes 
try to cram square pegs into round 
holes. 

People with differing applica- 
tions have differing requirements. 
Dealing with a broad-line supplier 
simplifies ordering, reduces 
training/support time and cost, 
and limits hassle and coordination. 


In the end, if you give enough 
consideration to choosing the right 
supplier, you'll hardly have to give 
modems any thought at all. 


U.S. Robotics has been making modems 


and communications equipment for 
discerning customers since 1976, 


Robotics 


The Intelligent Choice in Data Communications 


Call us toll-free at 1-800-DIAL-USR 
(In Illinois, 708-982-5001) 


U.S. Robotics is a registered trademark 

of U.S. Robotics, Inc. 

In Canada, call 1-800-553-3560. 

In the United Kingdom, Miracom Technology. 
Ltd. (0473) 233-888 


Zip 


The ComputeServer system decides 
which tuples to pre-send based on a mix 
of compile-time and run-time factors. 
For instance, it’s better to pre-send tu- 
ples that rd() operations are going to 
match, since they leave the tuple around 
for other operations. The in() operation 
removes it. 

The ComputeServer also minimizes 
network communications by having one 
of its processes act as a proxy for the 
desktop computer. All tuple searching 
and synchronization are performed be- 
tween the proxy and the other processors 
in the ComputeServer. When a tuple is 
chosen, it’s sent back to the desktop com- 
puter. 

These kinds of optimization are criti- 
cal in sustaining a sense of tuple space as 
a global resource, while at the same time 
providing you with a responsive system. 
If application code must be optimized 
around a system’s shortcomings, then 
that system is meeting the Linda model in 
name only. In fact, an ideal multiproces- 
sor system should go out of its way to ac- 
commodate “mistakes.” 

One example of this approach is dy- 
namic load balancing. Because a distrib- 
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ои сап 
create client-server 
applications without 
buying ComputeServer 
hardware. 


uted Linda kernel can both allocate time 
slices and monitor processes, it could ac- 
tively seek out execution bottlenecks and 
take appropriate actions. For instance, 
an iterative process that repeatedly holds 
up others could be given successively 
larger time slices to minimize overall 
execution time. 


Tools of the Trade 

You can create client-server applications 
without having to buy ComputeServer 
hardware. The Torque developer’s tool- 
kit is a self-contained C-Linda imple- 


mentation running on the client machine 
that allows code to be compiled, tested, 
and debugged as multiple threads on that 
system. The Linda primitives incur a 
very small speed penalty—typically 2 
percent to 5 percent—when the applica- 
tion runs completely on the client. 

Thus, it’s reasonable to maintain only 
one version of an application’s source 
code that can be compiled for client-only 
or client-server operation. Once the code 
has been debugged on the desktop, it can 
be recompiled on the ComputeServer for 
client-server operation. Likewise, source 
code developed for the earlier trans- 
puter-based ComputeServer can be re- 
compiled for the new machine without 
modification. 

Mechanically, compilation for client- 
server operation is a matter of adding a 
few lines to the make file, because the 
ComputeServer compilers are them- 
selves Linda applications that run from 
the desktop. Error messages from the 
Torque compilers are displayed within 
the standard programmer environments 
(MPW on the Mac, Microsoft's on the 
PC, and SunTools on the Sun). 

The ComputeServer supports lan- 
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guages other than C-Linda. It does so in 
two ways: either by using a traditional, 
single-threaded syntax callable from a C- 
Linda framework, or as intrinsically 
parallel superstructures running above 
the Linda run-time environment. Exam- 
ples of the former include FORTRAN 77 
with VAX extensions and ISO Pascal. 
Examples of the latter are Paralogic’s 
n/Prolog, which is a multiprocessor in- 
terpreter written in C-Linda, and 
Strand's Strand88, a parallel language 
with sophisticated job-control functions. 
Finally, several high-level graphics tools 
are under development for the system, in- 
cluding the PPSE parallel CASE tools de- 
veloped at Oregon's Advanced Comput- 
ing Institute. 


Join the Party 

Torque has concentrated its efforts on ap- 
plications that combine an advanced user 
interface with sustained number crunch- 
ing. Most of these involve 3-D graphics, 
simulation, and image processing. Sev- 
eral prominent vendors have pledged 
support for the system, including Macro- 
Mind (Three-D 1.1) and Wolfram Re- 
search (Mathematica kernel). Smaller 


niche vendors are also supporting the 
system, including Market Engineering 
(Crystal Ball, for Monte Carlo forecast- 
ing), and Pre-Press Technologies (Spec- 
treSets color-separation software). 
ComputeServer-capable versions nor- 
mally cost more than their desktop coun- 
terparts, but they provide considerably 
higher performance and support multi- 
ple users. A number of embedded appli- 
cations are also in the works, including 
exposure control for submicron lithogra- 
phy at Lepton (an AT&T spin-off). 
Third-party ComputeServer develop- 
ers represent a collection of seemingly 
unrelated specialties, with little in com- 
mon except the need for speed. In fact, 
support for this system by “mainstream” 
applications is almost an oxymoron: If a 
product performs well enough to be sold 
by the millions on today's desktops, it 
probably does not need the Compute- 
Server. Rather, we expect that the Com- 
puteServer will help bring today's niche 
products into tomorrow's mainstream. 
There's nothing to keep ad agencies 
from ray-tracing animated sequences if 
each frame takes only minutes to pro- 
duce. There's nothing to keep financial 


analysts from running 100 Monte Carlo 
variations on a spreadsheet if the job 
takes only slightly longer than a single 
recalculation. And there's nothing to 
keep desktop publishers from running 
color separations alongside Linotronic 
output when the job no longer takes hours 
to complete. Such applications will be- 
come commonplace when access to the 
necessary computing power becomes 
available. 

A new kind of computer, the computa- 
tional server, will complement desktop 
machines for compute-intensive applica- 
tions. By treating computational power 
as a shared resource, the ComputeServer 
delivers lots of FLOPS at a reasonable 
price per desktop, and it does so without 
forcing you to sacrifice the computing 
environment you're comfortable with. 
Given the ever-increasing importance of 
LANs, the ComputeServer is truly a ma- 
chine for the 1990s. m 


Sam Bogoch, lain Bason, Jeff Williams, 
and Mike Russell design and develop 
computational servers for Torque Com- 
puter, Inc. (New York). They can be 
reached on BIX as "sbogoch. " 
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Quit mousing around and get to the 
point with The UnMouse. It does every- 
thing a mouse can—only faster and in 
less space. To move the cursor, simply 
touch the glass. To make a selection, 
merely press. 

Mice run off their pads. Hog your 
desk. And have to be found, oriented 
and dragged. But The UnMouse is 
always stationary. And always faster. With 
its Absolute mode, one million touch 
points map exactly to the screen. Just 
touch a point and instantly the cursor 
goes to the same location. 

Plus The UnMouse has additional 
features a mouse can't 
touch. Its Power KeyPad™ 

У provides up to 60 function 

f keys and macros per applica- 
tion. And with its drawing stylus, 
it even serves as a small, yet 
powerful graphics tablet. For 
more information and your nearest 
dealer: CALL 1-800-UNMOUSE. 


MicroTouch 
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Compiler Performance: 

* New based pointers access far data with size 
and speed of a 16-bit pointer. 

. d. ister parameter passing: —fastcall passes up 

parameters in registers, and floating point 

rot are returned on the coprocessor stack. 

* Function-level control over optimizations. 

* Integrated inline assembler. 


- Highly compliant with proposed ANSI standard Ii 


(we pass 75 of 79 "Plum Hall" tests). 
* Incremental compilation in “both DOS and OS/2. 
* Dramatically improved local code-generation. 
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Programmer's WorkBench: 
» Designed V Ва Pec programmers, for 
rofessiona 


mplete integrable oF edit make, debug cycle 
in both DOS and OS/2. 
* New Source Browser provides information on all 
aspects of your source code. 
* Microsoft C Advisor is an on-line reference for 
the environment, C Language, and Runtime 

Libraries. 

* New MAKE is now a full pem of 
XENIX/UNIX MAKE facility. 


• Specify all build options, ЖЕДЕ 


ing target environment, 
within development тате 
* Takes advantage of 05/2 for back- 
` ground operation of components— 
such as compilation. 
* Open architecture: 3rd party tools and 
libraries can be T installed. 


ft CodeView 
. seem уны € _— 
. Жү s nearly any size application on both 286 
machines under 50S b by taking all but 

eK of CodeView out of the 640K address space. 
* Multiple file debugging. 
* Multiple memory views. 
* Array browsing. 
- Automatic “locals” window. 
Advanced Programming Techniques Manual 
answers the most popular programming questions 
with extensive commentary and sample code. 


Microsoft C Professional Development System | | up CodeView ebugger 
™ or OS/2 application program, | 
| on any 286 or 386 machine, 

| | but also gives you data- brows- 


u love the rush of adrenalin that comes 
with & den acceleration, we've got a C that's 
just your speed: the exhilarating new Microsoft® 


| C 6.0 Professional Development System. 


Designed to get your blood racing in noth- 
ing flat with the fastest? slickest code available in 
the shortest, smoothest time possible. 

Thanks to some of the most sophisticated 
code optimizations around. 

With this C, you get everything from reg- 
ister-based parameter passing to a globally opti- 
mizing code generator to complete loop optimi- 


| | zations. Plus new super-efficient based pointers 
| that access far data instantly. 


And your code isn't all that moves faster. 
Whether you're developing for MS-DOS? 
Microsoft Windows” or MS" (05/2 Presentation 
Manager systems, our brilliantly integrated Pro- 
grammers WorkBench propels , 
you through the creative proc- 
ess with precision tools. 
Including a new sou ү 


not only debugs апу size DOS 


ing so you don't have to constantly guess at values. 

То save even more time, our C Advisor is 
on-line and on-time whenever you need it. This 
complete hypertext reference not only gives you 
sample coding solutions, but it even lets you copy 
and paste them directly into your program. 

If you want to review part of your handi- 
work, our Source Browser helps you find it with 
a full call tree that literally draws you a map. 

For a free white paper with more details, 
just call us toll-free at (800) 426-9400. 

Then get your hands on Microsoft C 6.0. 

Thedevelopment system specially created 
for people whose only fear is being left behind. 


Making it all make sense 


*Com ive benchmark tests performed a ت‎ an 8Mhz IBM PC/AT* with 2816K RAM and 8028 


hensi 
Goen within the 50 2d P call (800) 426- а Customers in Canada, сай (416) 673- m e the US 
ر‎ © 1990 Microso і ts reserved. Microsoft, the , MS-DOS, 
MS and CodeView are aa rea trademarks and Windows md M all make sense are intdemarls of Mi ax 
Corporation. PC/AT is a registered trademark of International Business ФА Corporation. 


In the 19905, code will be generated by the 
click of a mouse or a tap of a key. With 
Matrix Layout 2.0 you can do that now. And 
the results will surprise you. 


Preview the 1990s with Layout 


In Layout, you create programs by designing 
an object-oriented flowchart, with all the 
options of traditional programming. It’s a 
technology we call desktop programming. 


Once you're done, simply choose the lan- 
guage you want for the finished program. 
There's Microsoft C, Lattice C, and Turbo C, 
as well as Turbo Pascal and Microsoft 
QuickBasic. You can even create a .EXE file 
that's ready-to-run on any IBM PC or 
compatible. 


1990s Power without 1980s Pain 


Because Layout works with today's stan- 
dards, you can painlessly take advantage of 
the power behind Layout — object oriented 
programming, CASE (Computer Aided 
Software Engineering) technology, hypertext 
databases, and graphical user interfaces. All 
without giving up your favorite computer 
language. 


An Architecture for the 1990s 


Layout comes with objects that produce real 
code for everything traditional computer lan- 
guages can do — math, branching, variable 
management, complex data structures — and 
it extends each language to include powerful 
user interface and hypertext database capa- 


bilities. But best of all, you can extend 
Layout past the 1990s by building your own 
objects — BlackBoxes — that can do anything 
you imagine. Added together, Layout cuts 
your development time by up to 70%. 


Welcome to the 1990s 


Ready to jump into the 90s? Get Layout 
today. It's available for just $199.95. Or for a 
glimpse of the 90s, see the Layout video tape 
for just $9.95. Give us a call at 


1-800-533-5644 


In Massachusetts call (617) 567-0037. 
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Join the 
SA Evolution 


The EISA bus is breaking up that 


old “Gang of Nine” 


Min-Hur Whang and Joe Kua 


upercomputing has a 

definite ring to it. It 

even has a magical 

quality. It makes 
you think of the HAL 9000 or 
of buildings full of giant com- 
puters that make the earth 
spin or change gravity. But 
when you analyze the concept 
of supercomputing, you find a 
combination of elements, 
each of which contributes to 
the whole. 

The goal of any supercom- 
puting architecture is to ob- 
tain increased performance 
through increased system 
throughput. One of the more 
important ways to increase 
throughput is to free up your 
processor (or processors) 
from such mundane tasks as 
system I/O. Supercomputers 
use either a separate I/O pro- 
cessor or a separate computer 
(often a minicomputer) to 
handle I/O to and from main 
memory. 

Until the advent of sophisticated buses 
such as the Micro Channel architecture 
from IBM, Extended Industry Standard 
Architecture from a collaborative effort 
nicknamed the “Gang of Nine” (AST, 
Compaq, Epson, Hewlett-Packard, 
NEC, Olivetti, Tandy, Wyse, and Ze- 
nith), and NuBus from Apple, personal 
computers handled I/O the old-fashioned 
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way, by moving every byte through the 
processor when performing I/O with 
main memory. Now, however, the new 
buses perform I/O without tying up the 
CPU. The EISA bus master is the latest 
example of using such a scheme to im- 
prove I/O for microcomputers. 

EISA, as the name suggests, is an ex- 
tension of the original Industry Standard 
Architecture bus (the PC AT bus). Since 


EISA evolved from ISA, it 
kept all the preceding tech- 
nology. Thus, you can use 
your current IBM-compatible 
expansion cards on an EISA 
machine. The Micro Channel 
architecture doesn't offer this 
evolutionary approach, so 
simple items like network 
cards, SCSI adapter cards, 
and modems have to be spe- 
cially designed to support its 
I/O bus. EISA, however, is al- 
ready supported. 


A Backward Glance 
The system bus for the origi- 
nal IBM PC was an 8-bit ex- 
tension of the Intel 8088 mi- 
croprocessor. The 8088 has 
only 20 address lines, restrict- 
ing the amount of addressable 
memory on the PC to about 1 
megabyte. Since today’s 
memory-hungry operating 
systems (e.g., OS/2, Unix, 
and Novell NetWare) require 
more memory than that, the 8-bit system 
has become obsolete. In addition, the 
original 8-bit system bus offered only an 
eight-level edge-triggered interrupt and 
four DMA channels whose transfer 
speeds ranged from about 250,000 bps to 
500,000 bps. 

The next generation of bus was the 16- 
bit PC AT bus, which became the ISA 


continued 
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| Requesting A Transfer 


n EISA bus master supports two 

types of data transfer cycles for 
moving data between itself and main 
memory or an I/O slave. The cycles are 
either standard or burst. A third cycle 
type, the compressed cycle, is available 
only to the CPU. EISA cycle types are 
summarized in table A. 

In a standard cycle, an EISA bus 
master is completely synchronous with 
the bus clock (BCLK), which provides 
synchronization with the main system 
clock. The bus clock usually operates at 
frequencies of between 8.33 MHz and 6 
MHz, although its period is sometimes 
extended to synchronize with the host 
CPU or other motherboard devices. 

An EISA bus master drives nine sig- 
nal lines on the bus and monitors five 
others (see table B). Using these sig- 
nals, you can examine how a bus master 
transfers data to memory or to I/O 
slaves within a standard cycle. To fol- 
low the events in a standard transfer 
cycle, the numbers in the discussion 
below refer to the circled numbers in the 
timing diagram in figure A. 


Let the Games Begin 

When a bus master wants to initiate a 
transfer, it requests control of the bus by 
asserting the MREQx signal (1). It then 
monitors the MAKx line (2) until the 
EISA arbitration system grants its re- 
quest (2 ^. 

Next, the bus master places the target 
address on the bus and indicates wheth- 
er it is initiating a transfer with system 
memory or with an I/O slave (3). Then, 
it indicates whether it is reading from or 
writing to the indicated address, and 
which bytes of the 32-bit-wide data path 
it wants to transfer (4). 

At the same time, the master drives 
the START signal to initiate the transfer 
cycle (5). At the end of the START sig- 
nal, which lasts one BCLK cycle, the 
bus master negates the CMD line (6). 


bus. Improvements in the microproces- 
sor (with Intel's 286) and in the number 
of addressable memory locations (with 
24 address lines) brought the total avail- 
able memory to 16 MB. The edge-trig- 
gered interrupts increased from eight to 
15 levels, and the DMA channels from 
four to seven. 

The speed of the 286 supports 8-bit 
and 16-bit modes with DMA data trans- 
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| CYCLE TYPES AND TIMES _ 


Table A: EISA supports three types of bus transfers, of which only 
two—standard and burst—are available to bus masters. This table lists 
the average number of bus clock cycles it takes to complete a data 


transfer cycle. (N/A — not applicable.) 


Cycle 


EISA 
One-wait-state ISA 


32-bit 
16-bit 
8-bit 
16-bit 
8-bit 


Zero-wait-state ISA 


Speed Standard cycle Compressed cycle Burst cycle 


1.5 
N/A 


N/A 


1 


ae 


teri 


Figure А: This timing diagram of a standard data transfer cycle shows how 
the master and slave use signals to synchronize their activity. When writing, 
the master dumps the data onto the bus when it starts the transfer. The slave 
reads the data and indicates when it is through using the EXRDY line. When 
reading, the master waits until the slave indicates it is done before sampling the 


data bus. 


fer rates of 100,000 bps to 400,000 bps, 
and 400,000 bps to 800,000 bps, respec- 
tively. Note that the new 8-bit DMA 
mode is slower than the original PC bus. 
Intel had to sacrifice some speed to 
maintain downward compatibility to 8- 
bit devices. One benefit of the 16-bit bus 
is that you can continue to use any 8-bit 
cards you have, because ISA is a superset 
of the 8-bit PC bus. 


From a technological point of view, 
the problem of I/O bus design became 
obvious with the arrival of the Intel 386 
and 1486 processors. ISA just doesn't cut 
it. An I/O bus for these applications 
workhorses needs the following addition- 
al capabilities: 


e more memory capacity; 
e multiple bus-master devices with 
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Table B: The EISA bus features special signals that enable a master to 
take control of the bus. If both the master and slave are burst-capable, the 


signals also enable burst transfers. 
Controlled by a master 


MREQx 


MAKx 
LA(2:31] Address lines. 


MIO 


BE[0:3] 


current bus cycle. 
W/R 
START 
CMD 
MSBURST 
Monitored by a master 


D[0:31] Data lines. 


EX32 
EX16 


EXRDY 
terminate the cycle. 


SLBURST 


Following the confirmation of START, 
the bus master samples EX32 and EX16 
(7) to determine whether the slave is a 
32-bit or a 16-bit device. Once it deter- 
mines the type of slave (77, it checks 
for EXRDY from the slave. When the 
slave is ready to terminate a transfer 
cycle, it drives the EXRDY signal (8). 


high-speed burst-transfer rates; 

* a 32-bit data transfer rate for the 
CPU, DMA, and bus-master 
devices; 

* enhanced DMA arbitration and 
transfer rates; 

* level-triggered (shareable) inter- 
rupts; and 

* automatic configuration of system 
and expansion boards. 


Asserted by a bus master when requesting use of the bus. The x 
is the master's slot number. 


Indicates that the master in slot x has control of the bus. 


Indicates whether the transfer involves main memory or a slave device. 


Indicates which bytes of the 32-bit-wide bus are used in the 


Indicates whether the master is writing or reading data. 
Indicates the start of a bus-mastering cycle. 
Asserted by a master during a transfer cycle. 


Indicates that a master is capable of controlling burst transfers. 


Indicates that the slave handles 32-bit transfers. 
Indicates that the slave handles 16-bit transfers. 


Indicates that the slave has completed its function and is ready to 


indicates that a slave is capable of burst transfers. 


When the master confirms EXRDY, it 
negates CMD to finish the cycle (9). 
When writing, the data from the bus 
master is valid once it drives the START 
signal (10). When reading, the master 
samples the data lines on the first rising 
edge of BCLK after the slave asserts 


continued 


To promote these features, two com- 
pletely new bus architectures, IBM's 
Micro Channel and EISA, were intro- 
duced. A generation gap exists between 
EISA and the current reigning ISA buses. 


The Bus Stops Here 

When the specifications for implement- 
ing EISA were released, the bus standard 
attracted a lot of attention. The intent of 


EISA was to develop a 32-bit architecture 
that, unlike the Micro Channel, would be 
downward-compatible with the existing 
AT bus. Systems using EISA would still 
be able to use 8-bit and 16-bit boards. 
The EISA standard adds many function- 
al and performance enhancements, such 
as improvements in DMA handling, but 
it retains a subset of the features available 
in the ISA bus. 

EISA's data path can be 8, 16, or 32 
bits wide. The number of address lines is 
increased to 32, which theoretically 
allows access to up to 4 gigabytes of 
memory, depending on the system de- 
sign. This larger amount of addressable 
memory better meets the needs of to- 
day's memory-hungry applications, such 
as multiuser systems, network-server 
systems, AI CAD/CAM simulations, 
and even computer hardware design. 

Not only can the CPU fully implement 
EISA's entire 32-bit address space, but 
so can the 32-bit bus-master and DMA 
devices on the EISA bus. EISA's 32-bit 
DMA functions allow today's 16-bit ISA 
DMA products to use the 32-bit address 
space by adding a simple software device 
driver. In other words, you can keep your 
system's old equipment and improve its 
performance. 

The EISA bus master includes a dedi- 
cated I/O processor and local memory. 
This specialized processor drives the ad- 
dress, data, and control signals for intel- 
ligent peripherals, which become slave 
devices, during a bus cycle. Bus masters 
improve system performance by taking 
on simple tasks that would otherwise fall 
to the host processor. Thus, they reduce 
the main processor's work load (the be- 
ginning of multiprocessing, perhaps?). 
To understand the benefits of the bus 
master, it is important to grasp the me- 
chanics of transferring data between the 
bus masters and their slave devices (see 
the text box “Requesting a Transfer" at 
left). 

The capabilities of the EISA bus mas- 
ter are aimed at sophisticated I/O periph- 
erals that require optimum performance 
or advanced memory-access functions 
(e.g., non-ordered scatter/gather data 
operations). As a result, EISA is primar- 
ily intended for 32-bit devices, which 
typically contain dedicated I/O proces- 
sors and require the fastest data transfer 
rate available through the bus. For this 
purpose, a fast burst-transfer mode is 
available to bus masters, in addition to 
the more typical timing of I/O and mem- 
ory cycles. 

In one scenario, a system could have 
several bus-master peripherals running 

continued 
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EXRDY (11). 

If the slave does not reply immediate- 
ly to the bus master, it will wait another 
BCLK cycle. In the example, EX16 or 
EX32 missed the call from the bus mas- 
ter, thus incurring two wait states (7), 
and the master missed EXRDY, adding 
another wait state (8^. The result is a 
three-wait-state cycle. A standard cycle 
with no wait states lasts only two BCLK 
жее. 


Burst of Power 

In a burst cycle, a burst-capable bus 
master uses all the signals defined for 
the standard bus master, in addition to 
driving the MSBURST signal and moni- 
toring the SLBURST signal from the 
slave device. The numbers in the discus- 
sion below refer to the circled numbers 
in figure B. 

A burst cycle follows the same se- 
quence as a Standard cycle until after 
the master asserts START. At this 
point, the master begins sampling 
SLBURST, as well as EX32 and EX16. 
As before, once the slave affirms EX32 


O Sampling point 


E Driven by master 


* Reference point 
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or EX16, the master starts sampling 
EXRDY. However, if the slave is burst- 
capable, it asserts SLBURST (1) in ad- 
dition to EX32 or EX16. When this hap- 
pens, the master negates MSBURST (2) 
and begins the burst cycle. 

As before, data from the master is 
valid when START is asserted (3). Data 
from the slave is valid (4) until CMD 
ends the cycle. 

After the cycle begins, the bus master 
provides the next LA[2:31], M/IO, 
BE[0:3], and W/R when it samples 
EXRDY. It also samples MSBURST at 
every rising edge (5) unless EXRDY is 
not accessible (6). For the burst cycle, 
each wait state must have one BCLK 
cycle. 

The master ends the cycle by disas- 
serting MSBURST (7) and inverting 
CMD (8). As with the standard cycle, 
CMD is first negated at the end of the 
START signal. In a zero-wait-state sys- 
tem, a burst-mode cycle will take only 
one BCLK cycle with the exception of 
the initial cycle, which requires two 
BCLK cycles. 


L —] Dant care state 


Monitored by master 


Figure B: Whereis — mode requires that des master aii slave 
synchronize for every 16- or 32-bit transfer, burst mode requires that they 
synchronize just once, before the first transfer. The average cycles per transfer 


in burst mode i is thus very close to one. 
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on a network file server, each dedicated 
to a special application, such as distrib- 
uted database processing. EISA can sup- 
port up to 15 bus masters with an arbitra- 
tion method that determines the latency 
of each device. Using this latency, the re- 
sponse time for requests from expansion- 
bus devices can be determined. 


Knowing Your ABCs 

In EISA systems, DMA devices have 
seven channels, just like they do in ISA 
systems, but the EISA transfer rate is 
much faster. The DMA controllers sup- 
port 8-, 16-, and 32-bit data transfer 
sizes. They have four cycle-control se- 
quences for transferring data between 
the DMA device and memory. These 
four cycles are 


e the ISA-compatible cycles, which 
execute one transfer cycle in eight 
bus cycles; 

e Type A cycles, which execute one 
transfer cycle in six bus cycles; 

* Type B cycles, which execute one 
transfer cycle in four bus cycles; and 

* Type C (burst DMA) cycles, 
which execute one transfer cycle in 
one bus cycle. 


Types A, B, and C support 8-, 16-, 
and 32-bit DMA devices and perform 
automatic data-size translation for trans- 
fers to mismatched memory. Table 1 in- 
dicates peak data transfer rates and com- 
patible DMA devices for each DMA 
cycle type. Moreover, most ISA-compat- 
ible DMA devices can transfer data 130 
percent to 200 percent faster by pro- 
gramming the EISA controller to use 
Type À and B transfers instead of ISA- 
compatible timing. 

How is this increased performance 
and efficiency provided? By enhanced 
arbitration, which shortens the time be- 
tween the DMA device's request and 
grant events. This enhancement does not 
imply a decrease in compatibility. Exist- 
ing hardware and software can take ad- 
vantage of it without modification, so it 
actually improves compatibility with 
older systems. 


Fringe Benefits 
The original PC and ISA buses used 
edge-triggered interrupts, which are 
easy to implement but susceptible to false 
triggering and cannot be shared with 
other peripherals. In addition to support- 
ing these edge-triggered interrupts to 
maintain compatibility, EISA also pro- 
vides level-triggered interrupts, which 
are less susceptible to noise and allow 
continued 
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What does VT240 portability mean to you? 


ө Portable across operating systems! Our ZSTEM 240 
software runs under both MS-DOS and Unix 586 System V, 
making your PC look and act like a VT240/540 terminal 
on either operating system. 

ө Portable across machines! ZSTEM 240 runs on IBM PCs, ХТЗ, 
ATS, PS/2s and compatibles, from AT&TS to Zeniths! 

e Portable across portables! ZSTEM 240 runs on portable 
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all standard video adapters: VGA, EGA, CGA, MCGA, 
AT&T, Hercules and many extended adapters. No matter 
what adapter/monitor combination you use, ZSTEM 240 
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Of course, ZSTEM doesn't really come with a handle. What it 

does come with is our top-notch technical support and 

documentation, plus a solid warranty, so you can be assured 
of quality products backed by quality people. Call today 
about our complete line of VT emulation products. 
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multiple peripherals to share the same 
interrupt level. Theoretically, level-trig- 
gered interrupts can have an infinite 
number of levels. 

Another practical benefit that EISA 
provides is automatic configuration of 
system resources and expansion boards. 


That means an end to DIP switches, 
jumpers, and installing configuration 
files. A system that supports plug-and- 
play peripherals improves efficiency 
(switch configurations for ISA or EISA 
products are still allowed, if you need 
them). 


DMA CYCLE TYPES 


Table 1: Most ISA-compatible DMA devices can transfer data faster if the 
EISA controller is set up to use Type A and Type B transfers instead of ISA- 
compatible timing. Enhanced arbitration shortens the time between the DMA 


device's request and grant events. 


DMA Size 
cycle type of 
transfer 


8-bit 
16-bit 


8-bit 
16-bit 
32-bit 


8-bit 
16-bit 
32-bit 
8-bit 
16-bit 
32-bit 


Compatible 


Type A 


Type B 


Burst DMA (Type C) 
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Transfer rate 
(MBps) 


Compatibility 


1.0 All ISA 
2.0 All ISA 


1.3 Mostly ISA 
2.6 Mostly ISA 
5.3 EISA only 


2.0 Some ISA 
4.0 Some ISA 
8.0 EISA only 


8.2 EISA only 
16.5 EISA only 
33.0 EISA only 


STATE OF THE ART 
JOIN THE EISA EVOLUTION 


EISA also includes a product-identifi- 
cation mechanism for systems and ex- 
pansion-board products. As you turn the 
system on, the computer automatically 
runs a power-up sequence of self-tests. 
When it does, it interrogates each device 
for the product identifier, compares that 
with those stored in RAM, and config- 
ures the board according to the setup data 
stored in ROM. 


Micro Channel vs. EISA 

The Micro Channel's design is similar to 
that of EISA, and it includes support for 
the 386 and 1486 microprocessors. It also 
supports up to 15 bus masters and can 
transfer data in burst mode. The Micro 
Channel also replaces DIP switches and 
jumpers with a self-configuring system. 
Unlike the ISA bus, the Micro Channel's 
level-triggered interrupts and sophisti- 
cated DMA-arbitration scheme allow 
multimaster operation. The major disad- 
vantage of the Micro Channel, however, 
is that it is not downward-compatible 
with the ISA bus. 

Supporters of the Micro Channel ar- 
chitecture argue that you won’t want to 
migrate your original expansion cards to 
new machines. However, even if you 
don’t, there are tens of thousands of ap- 
plication programs and thousands of ex- 
pansion boards on the market today that 
EISA supports that the Micro Channel 
does not. In addition, most Micro Chan- 
nel-based systems have basic features 
built into the machine, such as graphics 
adapters, mouse/serial/parallel ports, 
and floppy and hard disk controllers. 
These built-in features limit your future 
choice of products. 

Micro Channel systems transfer data 
between the CPU, memory, and 32-bit 
peripherals at a maximum rate of 20 
megabytes per second. That's less than 
two-thirds the speed of an EISA system, 
which normally performs at about 33 
MBps. The Micro Channel offers a max- 
imum of eight expansion slots, compared 
to EISA's 15. 

Physically, the form factor of a Micro 
Channel board is about half the size of an 
EISA board. This makes Micro Channel 
product design more difficult and expen- 
sive. Since the board is smaller, the cir- 
cuitry must also be smaller. In some 
cases, this means expensive application- 
specific ICs or surface-mounted ICs are 
necessary. 

In addition, the Micro Channel’s card 
has less than half the power of an EISA 
card available. This makes peripherals, 
like I/O boards with large amounts of 
memory, much more complex and ex- 

continued 
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pensive to design and build for Micro 
Channel systems. 


EISA Takes Its Stand 

Intel has already introduced EISA chip 
sets, including three chips for the 
motherboard and one chip for an add-in 
card. The first motherboard chip has 
been designated the integrated system 
peripheral and provides 32-bit DMA 
control, timer/counter control, interrupt 
control, bus arbitration, and DRAM re- 
fresh functions on a single chip. 

The EISA bus controller, the second 
chip in the set, interfaces with the 8- and 
16-bit ISA bus, the 32-bit EISA bus, and 
the CPU by performing the timing and 
control functions. The last motherboard 
chip, which is called the EISA bus buf- 
fer, contains buffering logic for any one 
of the data, address, and parity-control 
modes. 

The intelligent add-on cards chip, 
which is called the bus-mastering inter- 
face controller, serves as the interface 
between a plug-in card and the 32-bit 
EISA bus and provides interface logic, 
drivers, and a DMA controller that is ca- 
pable of becoming a bus master. EISA 
chip sets work with the 386 and i486 
CPUS at speeds of up to 33 MBps. 

The members of the original Gang of 
Nine are starting to introduce EISA sys- 
tems, but not all of them are ready yet. 
Only a few currently have EISA systems. 
Hewlett-Packard was the first to produce 
an EISA microcomputer system, the Vec- 
tra 486PC. It transfers data at a rate of 
20 MBps with a 16-bit ISA ESDI con- 
troller. 

Right before Fall Comdex 1989, Com- 
paq revealed its EISA system, the Sys- 
tempro. The Systempro can decrease the 
time required to transfer a file to or from 
the disk by distributing a single file 
among multiple bus-master controllers, 
called an Intelligent Drive Array (IDA). 
Compaq also claims that its system will 
transfer data at 33 MBps. 

Zenith Data Systems' 386/33E is the 
latest EISA PC system. The bus-master 
controller, which uses 1 MB of memory 
and is expandable to 4 MB, will support 
up to four ESDI devices, seven SCSI de- 
vices, and two floppy disk drives. The 
Zenith 386/33E is also supposed to be 
able to support a data transfer rate of 
about 33 MBps. 

Some companies outside the original 
Gang of Nine are also working on EISA 
products. By the end of June, Arche 
Technologies will expand its current 486 
AT system (up to 64 MB of memory, 
256K bytes of external cache, and en- 
hancements for write posting, page 
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memory cycle, and prefetch cycles) to 
support the EISA standard. The Arche 
486 EISA system will be able to use 32- 
bit VGA, 32-bit Ethernet, and 32-bit 
SCSI host adapters. 

Although EISA systems are down- 
ward-compatible with ISA expansion 
boards, a number of EISA-specific prod- 
ucts are expected to appear by the end of 
this year. These include 


* Adaptec’s 32-bit SCSI controller, 

* Distributed Processing Technol- 
ogy's 32-bit hard disk controller, 

* Proteon's 32-bit EISA version of a 
token-ring adapter, 

e Standard Microsystem's 32-bit 
EISA version of an Ethernet board, 

e SunRiver's 32-bit fiber-optic 
board, 

e 3Com's network card, 

e Arcnet's 16-bit multiuser board, 
and 

* Western Digital’s 16-bit ESDI 
controller. 


EISA systems will thrive on the availabil- 
ity of EISA-specific products and the al- 
ready existing stock of ISA products 
from current PC machines. 


Make New Friends but Keep the Old 
EISA will save you money, time, and pa- 
perwork because it will allow you to 


make better use of the hardware and soft- 
ware resources you already have. Like its 
predecessor, ISA, EISA is an evolution- 
ary approach to the need to improve sys- 
tem performance. It offloads I/O pro- 
cessing from the microprocessor’s list of 
things to do. 

Unlike the Micro Channel, however, 
EISA does not require new peripheral 
cards to support its I/O bus. It uses stan- 
dard AT cards. While adapting to the 
current AT bus architecture and using 
the more powerful 32-bit processors, 
EISA preserves compatibility with the 
existing world of AT-compatible devices. 
EISA has it all. m 
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INTRODUCTION TO THE X WIN- 
DOW SYSTEM. By O. Jones. 577 pp., 
illus., softbound. Here's the new por- 
table software standard for worksta- 
tions, presented in a complete, de- 
tailed tutorial. This book will help you 
harness the system, cut down on re- 
dundant workstation events, exploit 
private/shared color cells, and map 


strategies. 
585109-1 Pub. Pr., $32.00 


INTRODUCING PC-DOS & MS-DOS, 
Second Ed. By T. Sheldon. 403 pp., 
illus., softbound. This Second Edition 
covers all releases through 4.0, as 
well as Microsoft Windows and DOS- 
SHELL. Features the same hands-on 
tutorial format of the First Edition, with 
expanded coverage of batch file tech- 
niques that can dramatically increase 
your computing speed. 

565/651 Pub. Pr., $27.95 


LOCAL AREA NETWORKS: Archi- 
tectures and Implementations. 
By J. Martin, with K. K. Chapman. 353 
pp., illus. An indispensable reference 
for all who buy, install, maintain, or 
manage LAN services. Provides com- 
plete epee of the concepts, archi- 


tectures, and implementations of LAN 
technology. 
584900-3 Pub. Pr., $40.00 


A PROFESSIONAL'S GUIDE TO SYS- 
TEMS ANALYSIS. By M.E. Modell. 
307 pp., illus. Detailed coverage of 
what you need to know—what ques- 
tions to ask, how to conduct a cost- 
benefit analysis, how to document 
and validate your findings—to design 
the best systems for your user's 


needs. 
426/325 Pub. Pr., $34.95 


ADVANCED GRAPHICS IN C: Pro- 
gramming and Techniques. By 
N. Johnson. 430 pp., illus., soft- 
bound. Now C programmers can 
write crisp graphics programs for the 
IBM-PC using the IBM EGA (En- 
hanced Graphics Adaptor) or the 
AT&T Image Capture Board (ICB). In- 
cludes GRAPHIQ, a complete C 


graphics toolkit. 
881257-7 Pub. Pr., $22.95 
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ADVANCED TURBO C. By J. T. 
Smith. 256 pp., illus., softcover. Mas- 
tering Turbo C has never been easier. 
Crystal-clear answers to all your 
ne ele are supplemented by tully- 

ocumented programming examples. 
а includes string processing, 
screen handling with Turbo C Tools, 
keyboard input, file handling, memory 
management, interrupt services, and 


much more. 
587/078 Pub. Pr., $24.95 


THE WAITE GROUP'S MICROSOFT 
C BIBLE. By N. Barkakati. 787 pp., 
illus., softbound. The complete guide 
to all 370 functions, with purpose, 
syntax, example call, includes, com- 
mon uses, returns, comments, cau- 
tions, and "see also" references for 
each function. Also features two 
handy tutorials on C basics and the C 
5.1 compiler, as well as compatibility 
checks for all other C compilers. 

584830-9 Pub. Pr., $24.95 


THE PAUL MACE GUIDE TO DATA 
RECOVERY. By P. Mace. 352 pp., 
illus., softbound. An indispensable 
guide to restoring vanished files and 
coping with virtually every type of data 
loss emergency. You get clear, step- 
by-step instructions for restoring de- 
leted files or directories, recovering 
lost or damaged Lotus 1-2-3 files, 
what to do when your disk won't boot, 
and much, much more. 

584926-7 Pub. Pr., $21.95 


THE NEW DOS 4.0. By К. W. 
Christopher, Jr, B. A. Feigenbaum, 
and S. O. Saliga. 535 pp., illus., soft- 
bound. Practical advice from IBM's 
own DOS 4.0 developers to help you 
harness more PC power and ver- 
satility. Covers SELECT, the DOS 
Command Prompt, batch filing, Com- 
mand Line Redirection, the EDLIN 
Line Editor, and much more. 

584889-9 Pub. Pr., $22.95 


STRUCTURED WALKTHROUGHS, 
Fourth Ed. By E. Yourdon. 193 pp., 
illus. Create superior software with 
this new version of a classic refer- 
ence, Walkthrough is the proven way 
to produce better software, and this 
edition shows how 4GL, CASE, and 
LAN developments can be meshed 
into an effective walkthrough system. 
585016-8 Pub. Pr., $28.00 


DATABASE SYSTEM CONCEPTS. 
By H. F. Korth and A. Silberschatz. 
546 pp., illus. From fundamental con- 
cepts to advanced problem soiving, 
this book provides a clear under- 
standing of the design and use of 
database systems. Also demon- 
strates the best ways to protect data 
from unauthorized access and mali- 
cious or accidental alteration or de- 


struction. 
447/527 Pub. Pr., $46.95 
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ARTIFICIAL INTELLIGENCE 
USING C: The C Programmer's 
Guide to AI Techniques. By H. 
Schildt. 472 pp., 37 illus., softbound. 
This hands-on guide shows you how 
to create your own Al applications and 
Systems using C. After an introduc- 
tory overview it provides coverage of 
expert systems, logic, natural lan- 
guage processing, machine learning, 
pattern recognition, and more, with 
ready-to-run programs illustrating 


each topic. 
881255-0 Pub. Pr., $21.95 


PROGRAMMING USING THE C 
LANGUAGE. By R.C. Hutchison and 
S.B. Just. 519 pp., illus. Whether you 
want to understand programs in C 
written by others, or write better C 
programs of your own, this practical, 
authoritative book gives you the tools 
and guidance you need. Coverage 
includes program organization, sort- 
ing algorithms, recursion, linked lists, 
and more — with many sample pro- 


grams. 
315/418 Pub. Pr., $29.95 


EGA/VGA: A Programmer's Refer- 
ence Guide. By B.D. Kliewer. 269 
pp., illus., softbound. All the practical 
guidelines are right here for learning 
the ins and outs of the Enhanced 
Graphics Adaptor—one of the most 
popular PC add-on boards avail- 
able—and its PS/2 counterpart, the 
Video Graphics Array. It's filled with 
innovative programming techniques 
. . . tips for working around the bugs in 
the BIOS ... and EGA/VGA BIOS 
calls not available elsewhere. 

350/892 Pub. Pr., $29.95 


OBJECT-ORIENTED SOFTWARE 
CONSTRUCTION. By B. Meyer. 534 
pp., illus. Case studies and exercises 
provide you with an impressive array 
of techniques for producing reusable, 
extendable, and reliable software. 
Using the object-oriented language 
Eiffel, the author shows how to 
streamline and improve virtually any 
large software development project. 
585094-X Pub. Pr., $38.00 


TURBO PASCAL EXPRESS, Revised 
Ed. By R. Jourdain. 
584963-1 Pub. Pr., $39.95 


HIGH-SPEED ANIMATION & SIM- 
ULATION FOR MICROCOMPU- 
TERS. By L. Adams. 

583855-9 Pub. Pr., $20.95 


TURBO LANGUAGE ESSENTIALS: A 
Programmer's Reference. By К. 
Weiskamp, N. Shammas, and R. 


Pronk. 
584905-4 Pub. Pr., $24.95 


HARD DISK MANAGEMENT WITH 
MS-DOS AND PC-DOS. By D. 
Gookin and A. Townsend. | 

583954-7 Pub. Pr., $28.95 


UNDERSTANDING & USING dBASE 
me PLUS. By R. Krumm. 


583940-7 Pub. Pr., $22.95 
32-BIT MICROPROCESSORS. Edited 
by H. J. Mitchell. 

425/85X Pub. Pr., $48.50 


ADVANCED 80386 PROGRAM- 
MING TECHNIQUES. By J. L. Turley. 


881342-5 Pub. Pr., $22.95 
NETWORKING SOFTWARE. By 
C. B. Ungaro. 

606969-9 Pub. Pr., $39.95 


THE DATABASE EXPERT'S GUIDE 
TO SQL. By F Lusardi. 


390/029 Pub. Pr., $24.95 


PRINCIPLES OF ARTIFICIAL INTEL- 
LIGENCE AND EXPERT SYSTEMS 
DEVELOPMENT. By D.W. Rolston. 

536/147 Pub. Pr., $44.95 


APPLYING TURBO PASCAL LI- 
BRARY UNITS. By N. Shammas. 
584791-4 Pub. Pr., $22.95 


LIFE WITH UNIX: A Guide for Ev- 
eryone. By D. Libes and S. Ressler. 
585017-6 Pub. Pr., $29.95 


COMPLETE GUIDE TO RS-232 AND 
PARALLEL CONNECTIONS. By M.D. 


Seyer. 
585217-9 Pub. Pr., $29.95 


OPERATING SYSTEMS. By M. 


Milenkovic. 
419/205 Pub. Pr., $44.95 


IBM PS/2: A Reference Guide. By 


TJ Byers. 
095/272 Pub. Pr., $39.95 
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Any 3 books for $1.00 each...if you join now 
and agree to purchase two more books—at 
handsome discounts—during your first 
year of membership. 


MASTERING TURBO PASCAL 4.0, 
2nd. Ed. By T. Swan. 
584762-0 Pub. Pr., $22.95 


DESIGNING USER INTERFACES 
FOR SOFTWARE. By J.S. Dumas. 
584641-1 Pub. Pr., $31.00 


68000 ASSEMBLY LANGUAGE 
PROGRAMMING, 2nd Ed. By L. 
Leventhal; D. Hawkins; G. Kane & W. 


Cramer. 
583817-6 Pub. Pr., $28.95 


C CHEST AND OTHER C TREA- 
SURES FROM DR. DOBB'S JOUR- 
NAL. Edited by A. Holub. 


584807-4 Pub. Pr., $24.95 
CICS FOR MICROCOMPUTERS. By 
J. L. LeBert. 

369/682 Pub. Pr., $29.95 


FILE ORGANIZATION FOR DATA- 
BASE DESIGN. By G. Wiederhold. 
701/334 Pub. Pr., $44.95 


STRETCHING TURBO C. By K. Por- 


ter. 
584967-4 Pub. Pr., $24.95 


1-2-3 RELEASE 3: The Complete 
Reference. By M. Campbell. 
881318-2 Pub. Pr., $28.95 


PROGRAMMING IN C, Revised Ed. 


By S.G. Kochan. 
584701-9 Pub. Pr., $24.95 


MASTERING ORACLE: Featurin 
Oracle's SQL Standard. By D. J. 


Cronin. 

585034-6 Pub. Pr., $24.95 
SECURITY IN COMPUTING. By C.P. 
Pfleeger. 

584941-0 Pub. Pr, $44.00 


PORTABILITY AND THE C LAN- 
GUAGE. By R. Jaeschke. 
584966-6 Pub. Pr., $34.95 


C PROGRAMMER'S GUIDE TO Net- 
BIOS. By W.D. Schwaderer. 
584912-7 Pub. Pr., $24.95 


INTRODUCTION TO SNA NET- 
WORKING: A Guide for Using 
VTAM/NCP. By J. Ranade and С.С. 
Sackett 


511/446 Pub. Pr., $39.95 


TROUBLESHOOTING AND REPAIR- 
ING THE NEW PERSONAL COM- 
PUTERS. By A. Margolis. 

583871-0 Pub. Pr., $18.95 
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MVS: Concepts and Facilities. By 
R. H. Johnson. 673 pp., illus. This 
comprehensive overview of IBM's 
mainframe operating system provides 
you with a crucial edge in MVS pro- 
gramming, management, and sys- 
tems development. Covers processor 
complexes, MVS/XA and MVS/ESA, 
DASDs, the I/O subsystem, and 


much more. 
326/738 Pub. Pr., $39.95 
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CICS: Debugging, Dump Read- 


ing, Problem Determination. By P. 
Donofrio. 176 pp., illus. A long- 
needed, step-by-step troubleshooting 
guide for CICS programmers. Pro- 
vides invaluable information on prob- 
lem determination, interactive debug- 
ging, terminal autoinstall, service 
Strategies, the new dump formatting 
routine, and dump reading proce- 
dures that will have you clearing up 


failures in no time. 
176/06X Pub. Pr., $39.95 


Here's how BYTE Book Club" works to serve you: 


e Important information... we make it easy to get! Today, professionals simply cannot be matched by any bookstore. And all your books are conve- 
who perform best are those who are best informed. For reliable, hands-on niently delivered right to your door. You also get 10 full days to decide whether 
information, turn to the Byte Book Club. Every 3 or 4 weeks (12-15 times a you want the Main Selection. (If the Club Bulletin ever comes late and you 

ar), members receive the Club Bulletin offering more than 30 books — the receive a Main Selection you don't want, return it for credit at our expense.) 
ж. SE гоо NETS DOS кон. ринги. • Substantial savings . . . and a bonus program too! You enjoy substan- 

e Dependable service . . . we're here to help! Whether you want informa- tial discounts—up to 40%!—on every book you buy. Plus, you're automatically 
tion about a book or have a question about your membership, just call us toll- eligible for our Bonus Book Plan which allows you savings up to 7096 on a wide 
free er aoe us a line. To get А the pers n "de пке ae انب ا‎ selection of books. 

Reply ard and return it by the date specified. If you want the Main Selec vee e Easy membership terms ... it's worthwhile to belong! Your onl 
do nothing — р will be sent о you automatically. (A small shipping and handling obli oat inks БТ eA se 2 more books — at handsome discounts - durin n 
charge is added to each shipment.) next 12 months, after which you enjoy the benefits of membership with no 

e Clubconvenience...wedothe work! You get a wide choice of books that further obligation. You or the Club may cancel membership anytime thereafter. 


Fill out the card and mail today! If the card is missing, write to: 


BYTE Book Club," po. Box 582, Hightstown, New Jersey 08520-9959 


TO ORDER CALL TOLL-FREE 1-800-2-MCGRAW FOR CUSTOMER SERVICE CALL 609-426-7600 BYCA-027 


IF YOU STILL HAVE RESERVATIONS 


You're in for a sur- 
prise if you thought that 
3D CAD was overpriced 
and hard to get into. 

Because Generic 3D 
Drafting" not only raises 
the level of your ideas, it 
does it easily. And that's 
according to critics such as ARCHITECTURE and BYTE 
magazines who describe our award-winning program 
as “elegant,” “substantial,” and "highly recommended" 

Not to mention affordable. 

For one thing, with our unique color-coded cursor, 
tracking, and single 3D coordinate system, you'll never be 
lost in space. Plus, the floating-point precision and exten- 
sive zoom commands let you focus on your design in detail. 
Or step back and see the bigger picture. 

And the drawing tools and menus feel like you can 
reach inside and move things around by hand. But usea 
mouse or our popular two-letter commands instead to con- 
struct walls, entryways and rooms. And, to add shading 
and lighting to objects with the same skill you now have 
with a pencil. Only faster. 

All of which can be viewed instantly from any perspec- 
tive. So you can let a client, for example, look the place over 
before a meal is ever served. 

Convert 3D designs into 2D drawings for blueprints 
to work from. Or for added dimension, load Generic CADD 
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2D drawings directly into Generic 3D. We also have a way 
to import DXF files from other programs. 

Of course Generic 3D does more than serve up com- 
mercial designs. In fact, people who use it for work use it 
for play. Such as designing a utopian community. Or 
sculpting crystal stemware. You can even create something 
closer to home, like a breakfast nook. Or a deck. 

With Generic 3D, you're limited only by 
your imagination. It runs on an IBM PC™or 
100% compatible with 640K of memory, with 
support of 256 on-screen colors, plotters, as 
well as most dot matrix printers. 

Its no surprise the program is InfoWorld's 
MS-DOS CAD Product of the Year. So call for our free 
preview disk of Generic 3D, 1-800-228-3601 (U.S. and 
Canada). Or see a demonstration of its designing power 
at your local dealer. 

Reservations not required. 
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STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


RISC 


A Calculating 


Coprocessors based on RISC engines will soon deliver 
supercomputing performance to your desktop 


any personal 
computers can 
already deliver 
the same com- 
putational performance as 
mainframes, if you add in 
their coprocessing capabili- 
ties. With the advent of RISC 
coprocessors, these systems 
will approach speeds that you 
now associate with supercom- 
puters. This next leap in per- 
formance will bring some 
unique advantages to the co- 
processing environment. 


Who Needs It? 

When you think of a super- 
computer user, you probably 
conjure up an image of a sci- 
entist in a research laboratory 
laboring over a massive prob- 
lem in nuclear physics. While 
it’s true that this type of user 
tends to have a virtually in- 
satiable desire for compute 
power, the bulk of high-per- 
formance computing is devoted to three- 
dimensional graphics, mathematical 
simulations (e.g., aircraft flight simula- 
tors), and routine data analysis (e.g., in 
geophysics). Even apparently mundane 
applications in the printing industry, 
such as optical character recognition, 
color prepress, and typographic output, 
make up a significant sector of high-per- 
formance computing. 


ILLUSTRATION: CARY HENRIE © 1990 


Trevor Marshall 


The applications that benefit most 
from coprocessing technology are those 
that are "compute-intensive" —where 
most of the processing is actual number 
crunching or manipulating data in mem- 
ory. Because the host computer is used 
for disk I/O and operator interaction, a 
coprocessor is not very effective in situa- 
tions where its CPU spends a significant 
amount of its time waiting for I/O tasks 


to complete. Thus, applica- 
tions involving considerable 
file manipulation, for exam- 
ple, will benefit least from 
using a coprocessor. 


Host Machines 
Coprocessors are generally 
designed to boost the perfor- 
mance of workstations and 
high-end personal computers. 
Workstations are usually the 
most expensive desktop com- 
puters, and they often feature 
a multiuser capability. High- 
end personal computers are 
typically DOS-based systems 
using 386 or 1486 CPUs with 
80387 or Weitek floating- 
point chips. The Mac II fam- 
ily has also become a popular 
high-end platform, due to its 
intuitive user interface. 

Both workstations and per- 
sonal computers are mass- 
produced as general-purpose 
machines. Coprocessors are 
complete computing systems that plug 
into the expansion bus on these machines 
and work with their 386, 68020, or RISC 
CPUs, offloading those tasks that the 
general-purpose machines don’t do well. 
This allows the host to concentrate on the 
I/O, file system, and operator interface 
while the coprocessor does the number 
crunching. 
continued 
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Photo 1: This frame from the He-Man animation, created by Mr. Film using 
software from Digital Arts, shows how the power of a coprocessing system translates 
into tangible graphics. (Image copyright 1989 by Mattel Согр. ; used by permission.) 


Coprocessing Through the Ages 
Like desktop computers, high-perfor- 
mance coprocessors are a relatively re- 
cent phenomenon. The first was Steve 
Ciarcia’s Trump Card, described in the 
May and June 1984 BYTE. The Trump 
Card featured a Zilog Z8000 16-bit CPU 
and plugged into an IBM PC. Although 
the available software was limited to a 
BASIC interpreter, the Trump Card 
nonetheless defined many of the features 
of today’s high-powered coprocessing 
systems. 

In the August and September 1985 
BYTE, I described the Definicon Sys- 
tems 32032-based coprocessor, which 
improved on the Trump Card in two 
ways: It used a true 32-bit microproces- 
sor and came with a fully defined MS- 
DOS software interface. With multiple 
languages (C, Pascal, and FORTRAN) 
available that had been ported from the 
32000 Unix environment, the Definicon 
DSI-32 coprocessor offered a high de- 
gree of software portability between 
Unix and DOS systems. The interaction 
between the compilers and the DOS op- 
erating system had evolved to where the 
coprocessor could execute even 80x86 
software interrupts, and thus access all 
the features of the PC. 

The following year, a 68020-based co- 
processor system (the DSI-020) finally 
achieved a performance level exceeding 
that of minicomputers. This system en- 
sured the success of the coprocessor con- 
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cept, and it still forms the basis of soft- 
ware systems as complex as nuclear- 
reactor simulations. 


A Stellar Performance 

Coprocessors have several advantages 
over their workstation and personal- 
computer hosts that explain the perfor- 
mance differential between them. First, 
the CPU on the coprocessor usually 
doesn’t run a complete operating system 
(like DOS or Mac OS), but operates in a 
shell of the host operating system. 

You usually invoke an application run- 
ning on a coprocessor with commands or 
mouse activity, the same as you would to 
execute a native application. Conse- 
quently, when a new CPU is released, 
coprocessor companies need only re- 
write the shell code to take advantage of 
it—a ‘task that usually takes just a few 
months. 

Thus, new CPUs normally appear in 
coprocessor form as much as a year be- 
fore they appear in a complete system im- 
plementation. Given the rate of perfor- 
mance increases in microprocessors over 
the last decade, this edge frequently 
translates into a 300 percent advantage in 
performance for coprocessors versus 
complete systems at any particular point 
in time. 

Also, you can usually mount multiple 
coprocessors on one host and give each a 
different task to perform. This is espe- 
cially useful with 3-D graphics software. 


Finally, a coprocessor rarely has more 
than a rudimentary expansion bus. Un- 
like a conventional desktop system, all 
the memory and I/O subsystems on a co- 
processor are closely coupled and opti- 
mized for better performance rather than 
compatibility with an existing expansion 
structure. 


Boards of Distinction 

Many people make no distinction be- 
tween array processors and true co- 
processors. Array processors, however, 
are generally designed for specialized 
tasks, such as computing fast Fourier 
transforms (FFTs), and come with li- 
braries of subroutines that are linked 
with the main code running on the host. 
Most programs have to be rewritten to 
take advantage of an array processor. 

A computing coprocessor, on the other 
hand, has extensive software support (in- 
cluding compilers) to minimize or elimi- 
nate the need to rewrite applications soft- 
ware. Generally, all you need to do to 
complete a port to a coprocessor is re- 
compile the source code, using the soft- 
ware tools supplied with the coprocessor. 

Array processors have advantages in 
two primary areas. First, if the comput- 
ing task is quite small but repetitive (such 
as an FFT), an array processor can usu- 
ally compute it faster than a general-pur- 
pose CPU. 

Second, where a large proportion of 
the application is interaction with the op- 
erator via a complex operating environ- 
ment (as in the Macintosh), it may be 
easier to let much of the code run un- 
touched on the host and link in a few key 
subroutines running on the array proces- 
sor. Several coprocessor manufacturers 
have designed linkable interfaces to their 
boards to allow them to be used this way 
as well. 


The Soft Sell 

Little third-party software is available 
for most coprocessors. One exception is 
transputer-based systems, which have a 
proliferating base of applications soft- 
ware that generally runs on any PC- 
based transputer board. Most of the 
available third-party software comes 
from specialized developers whose ap- 
plications require a lot of computing 
power. Otherwise, much coprocessor 
software development remains in the 
hands of end users. 

If you’re writing coprocessor software 
rather than using third-party products, 
the software supplied to compile and run 
your application will be the most impor- 
tant part of your system. Be aware that 
the quality of compiler support varies 


greatly from system to system and even 
between identical CPUs on different plat- 
forms. 

Although software for coprocessors is 
not nearly as abundant as it is for desktop 
computers, the programs available per- 
form tasks beyond the scope of standard 
personal computers and workstations. 

One natural application for coprocess- 
ing is graphics rendering. Recognize the 
image from the He-Man animation in 
photo 1? It was computed with coproces- 
sors. In fact, coprocessors compute the 
animation for many of the title sequences 
you see on TV. 

The DGS system that was used to 
create the He-Man image was created by 
Digital Arts. During product design, 
Digital Arts quickly realized that the PC 
itself did not have the power or the archi- 
tecture to run complex rendering code at 
commercially viable frame rates. Each 
image in such an animation sequence 
takes about 45 minutes to compute, even 
on a coprocessor-equipped system. 

The total computing time needed to 
produce the 2-minute video (at 15 frames 


he fact is, 
coprocessors compute 
the animation for many 
of the title sequences 
you see on ТУ. 


per second) was about eight weeks. If 
you consider that the DGS system uses 
two coprocessors—a 68030 to set up the 
images and edit the sequence, and a 
transputer to perform the actual render- 
ing—you can appreciate that graphics 
rendering is computationally intensive 
indeed. Without coprocessors, the time 
required would escalate dramatically. 
The graphics card and video interface 
that the DGS system uses are standard 
PC devices. The DGS software allows 
the results of computation on the copro- 
cessor to be sent to the video interface. 
Another point is worth noting here. 
There is a certain amount of standardiza- 
tion in coprocessor technology. Copro- 
cessors not specialized to perform array 
processing or graphics rendering are de- 
signed to take standard source code (usu- 
ally from a Unix system) and then com- 


STATE OF THE ART 
A CALCULATING RISC 


| Gries = Fw us] 
IRLA Bit 


REFLECTION 
STRENGTH 


TIME 
SEC "pe 


MARS meer acer nasa AD 


rmm 


decibels 


z prat 


| ŝttribs Select Option: 


Shi ru EHT 


E sh md T 


d dm "шь - mm 


Photo 2: Although written for 680x0 machines, the Oklahoma Seismic MIRA 
program runs on DOS machines, thanks to coprocessor technology. The program 
gives geologists and petroleum engineers a view of the structural geology of a region. 


pile it with minimal changes to run on a 
personal computer. Therefore, once you 
have started using coprocessor technol- 
ogy, it becomes a relatively straightfor- 
ward task to switch to a new processor 
when it becomes available. This tends to 
keep competition strong and prices rea- 
sonable. 

The DGS software, for example, uses 
a 68030 coprocessor from either Defini- 
con or YARC Systems, and transputer 
cards from CSA, Microway, or YARC. 


Powerful Pluses 

There are many reasons to use coproces- 
sors besides raw power. One is to ensure 
object code compatibility. A coprocessor 
is probably the only way to market an ap- 
plication that uses, for example, 68020 
assembly language in the Intel-dominat- 
ed PC world, short of a total rewrite of 
the code. 

This is why Oklahoma Seismic used a 
68020 coprocessor for its MIRA geo- 
physical data-analysis programs. MIRA 
analyzes the echo returns from sound 
blasts set off at regular intervals along 
the earth's surface that estimate a proba- 
ble reconstruction of the underground 
geophysical-layer structures. A typical 
reconstruction is shown in photo 2. No 
compromises need to be made in a pro- 
gram's graphical or operator interface 
because it is running on a coprocessor. 

Another attraction of coprocessors is 
the ability to increment your computing 
power just by adding more boards. For 
example, Visual Information (VIDI) 
produces an animation package for the 
Mac II that is similar to the Digital Arts 


DGS software. The VIDI software run- 
ning on a single 29000 RISC coprocessor 
runs about 10 times faster than on a stan- 
dard Mac II, and about 5 times faster 
than on the Mac Ilci. 

VIDI has written some software that 
allows up to five RISC boards to simulta- 
neously render the images from an ani- 
mation sequence. This gives an effective 
system speed 50 times greater than that 
of the Mac II host itself. This architec- 
tural flexibility, which is common in a 
mainframe environment, is only avail- 
able on the desktop by using computing 
coprocessors. 


State of the Market 

The table lists the manufacturers that are 
currently shipping a coprocessor prod- 
uct. In order to exclude nonprogramma- 
ble systems (such as VGA video cards), 
table entries are restricted to systems that 
have a high-speed CPU, will execute 
user-written programs, and are targeted 
at desktop platforms. 

Some of these systems are intended for 
specific applications, such as graphics. 
Boards from Apple, Hewlett-Packard, 
IBM, and NEC fall in this category. 
Others are intended as array processors. 
They don't usually allow direct and easy 
porting of applications software, as the 
array processor interacts with the host 
via a series of subroutines that are linked 
with main software running on the host. 
Array processors used to be very popu- 
lar, but most AP manufacturers now of- 
fer alternative, more comprehensive, 
software-support packages. 

continued 
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COMPUTING COPROCESSORS 


The coprocessors listed here fall into three categories. The ones marked 
“AP” are devoted to array processing. The entries from Apple, IBM, 
Hewlett-Packard, and NEC are graphics coprocessors. The remainder are 
general-purpose coprocessing systems. 


Company CPU 


RISC 29000 
RISC 88000 
Transputer 
CISC 68030 
RISC SPARC 
Transputer 
HP Graphics engine 
IDT RISC MIPS R3000 
IMS Custom 
Custom 
RISC i860 
RISC RT 
Transputer 
Transputer 
RISC Weitek 
RISC Weitek 
Transputer 
Graphics engine 
RISC 88000 
CISC 32532 
RISC 88000 
Transputer 
Transputer 
Transputer 
CISC 68030 
CISC 68020 
Transputer 
RISC 29000 
RISC 29000 


Apple 
Avalon 
CSA 
Definicon 


Levco 
Meiko 
Mercury 


Microway 
NEC 
Opus 


Tektronix 
Parsytec 


YARC 


The IMS product is also a little un- 
usual. It lets you define the instruction 
set of the custom processor chip. IMS 
calls its technology WISC, for writable- 
instruction-set computer. In addition, 
IMS offers conventional language-devel- 
opment environments, such as Smalltalk 
and C++. 


The Movement to RISC 
One of the startling points visible from 
even a cursory glance at the table is the 
number of RISC CPUs that are used in 
coprocessing systems. The main reason 
for this is the current higher perfor- 
mance of RISC engines compared to that 
of conventional complex-instruction-set- 
computer (CISC) processors. There are 
several reasons why RISC CPUs are well 
suited to a coprocessor environment. 
First, a coprocessor is a small comput- 
ing system featuring a tightly coupled 
RAM subsystem. This happens to be the 
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Platform 


Mac 
VAX 


Max. RAM 
(MB per CPU) 


Operating 
system 


QuickDraw 
VMS 
DOS 


DOS 
DOS 
DOS 


AP N/A 
Special 64K bytes 
Smalltalk 64 
Smalltalk 64 
AP N/A 
Unix N/A 
Mac OS N/A 
SunOS N/A 
DOS N/A 
SunOS N/A 
DOS 16 
AP N/A 
Unix 16 
Unix 
AP 
DOS 
Mac OS 
DOS 


DOS 
DOS 
DOS 
DOS or AP 
Mac OS or AP 


ideal topology for a RISC computing sys- 
tem. At the high frequencies that RISC 
processors use, it is very difficult to 
propagate signals around a circuit board. 
The bigger the board, the more features 
it has and the lower its performance. 
Conversely, the small, tightly coupled 
coprocessor can often extract peak per- 
formance out of a RISC CPU. 

Second, RISC carries no requirement 
for object-level compatibility. Almost all 
compatibility between coprocessor plat- 
forms is achieved at the source code 
level. Thus, the lack of an applications 
software base for RISC engines is no par- 
ticular disadvantage. 

In addition, a RISC engine is often less 
expensive than a CISC CPU of compara- 
ble performance. This is especially true 
for the Advanced Micro Devices (AMD) 
29000 and SPARC-based products. Since 
the cost/performance ratio is often the 
major selection criterion for a coproces- 


sor engine, the RISC. machines usually 
excel. 


RISC vs. CISC 

RISC technology has other advantages 
over CISC that are not specific to copro- 
cessing systems. These days, processors 
based on RISC define the standards of 
high-end computing. Although RISC 
technology itself is not necessarily supe- 
rior to CISC, a number of factors have 
combined to position RISC systems at 
higher performance levels than their 
CISC counterparts. 

First of all, architects of RISC micro- 
processors began with a clean slate. 
There were no previous generations of 
software with which they had to maintain 
compatibility, and no preconceived no- 
tions of how they had to achieve hard- 
ware interfacing. This factor is very im- 
portant. 

Designers of computers based on a 
particular family of processors—the Mo- 
torola family, for example—are prepared 
to accept only minor changes in system 
architecture from one generation to the 
next. If, for instance, the designers of the 
68040 had implemented an external Har- 
vard architecture, with separate external 
instruction and data memories, they 
would be in a considerable amount of 
trouble right now. 

Both hardware designers and software 
engineers would have trouble dealing 
with such a radical change in 680x0 ar- 
chitecture. Hardware designers would 
have to redesign system boards, and soft- 
ware developers would have to relink all 
current 680x0 binaries, for instance, to 
separate the source code and data ad- 
dress spaces. This would complicate the 
smooth upward migration path provided 
by the 680x0 family. 

Thus, Motorola implemented an inter- 
nal Harvard architecture with separate 
data and instruction buses on the 68040. 
The data and instruction paths pass 
through separate memory management 
units and caches within the chip, but the 
signals are combined before they are 
brought out of the chip. 

On the other hand, the AMD 29000 
RISC designers had no qualms about 
implementing an external Harvard ar- 
chitecture. Separated external buses 
seemed clearly superior (and, ultimate- 
ly, cheaper), so they were used. The de- 
signers were not faced with any overrid- 
ing compatibility issues. | 

Second, it's easier to design a fast 
memory system for a modern RISC chip, 
because the software can maintain closer 
control of the internal pipeline status 

continued 
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EVEN MORE MODELS. 


It wasn't easy. But we did it. Made the 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We've significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you're now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program's now in “С” and 
assembly language. That also means more 
capacity — for simulating even larger 
circuits. 

As always, count on fast circuit crea- 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis — AC, DC, fourier and 
transient — via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 


Monte Carlo analysis 
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models and parameterized macros. And 
stepped component values that stream- 
line multiple-plot generation. 

And don't forget MICRO-CAP Ш5 
extended routine list — from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis- 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver- 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 


1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 


than it can with the CISC chip. This 
allows the use of “load scheduling” and 
other optimization techniques to hide the 
wait states that are introduced when in- 
terfacing to real-world memory systems. 


Which RISC? 

In terms of overall system speed (as de- 
fined by the actual speed of operation 
when running application code), the 
leading RISC families are currently the 
MIPS R3000, the AMD 29000, and the 
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Motorola 88000. The R3000 requires too 
many peripheral and cache chips to be 
really suitable as a coprocessor engine. 
Indeed, the only offering is from IDT. 
This card should probably be used solely 
as a development platform, as it has only 
cache RAM and has to go across the Nu- 
Bus for access to main memory, an unac- 
ceptably slow process. 

The Motorola 88000 is a very fast 
CPU, with arguably the fastest single- 
precision floating-point engine available. 
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It produces its best results on smali pro- 
grams, such as benchmarks, that easily 
fit within its small 16K-byte data cache. 
It doesn’t perform as well with larger 
problems primarily because of a minor 
design flaw in the 88200 cache control- 
ler. When there is a cache miss, the 
whole 4-word cache line must be refilled 
before execution can continue. 

Thus, for programs whose data has 
good locality of reference, the 88100/ 
88200 chip set turns in a superlative per- 
formance (its Whetstone figures are es- 
sentially equivalent to those of the Cray- 
1S). But when it is manipulating sparse 
matrices, at least 2 words of each cache 
line are usually never used. The over- 
head associated with waiting for them to 
be filled on each cache miss is crippling. 

For example, when the 88000 runs a 
Gauss-Jordan elimination of a 200-by- 
200 matrix (from the Argonne Labs 
LINPACK benchmark suite), its Cray- 
relative performance drops to only 10 
percent of what it achieves on Whetstone 
tests. In fact, if you use enough 88200 
cache-controller chips, you can perform 
the whole LINPACK reduction in the 
caches and double the performance of the 
88000 system. 

The AMD 29000 offers a compromise 
between performance and hardware 
cost. It uses two totally separated buses 
for the instruction and data streams, 
which allows standard DRAM to achieve 
almost the same performance as static 
RAM (see “Real-World RISCs,” May 
1988 BYTE). Although a 29000 system 
won't outperform an R3000 or an 88000 
system on small benchmarks, it will fre- 
quently emerge the winner on larger tests 
or applications code. 


Coprocessing Comes of Age 
Coprocessor systems have truly come of 
age. In 1984, when Dave Rand, George 
Scolaro, and I were defining what we 
thought could be done with coprocessors 
and how to do it, we could only dream 
that one day manufacturers such as IBM, 
Apple, and Tektronix would offer prod- 
ucts using this technology. 

Today’s coprocessor systems give PCs 
the computing power of a mainframe. 
Over the next two years, you will see co- 
processors achieve a level of perfor- 
mance currently reserved for supercom- 
puters. Why dream about a Cray? Copro- 
cessor technology will soon put that kind 
of power into your desktop computer. i 


Trevor Marshall is a BYTE consulting 
editor and is president of YARC Systems 
Corp. (Agoura, CA). You can contact him 
on BIX as "tmarshall." 


Unleash Your 286, 


386 or 486! 


Whether you are running 1-2-3 or AutoCAD, or 
porting a FORTRAN application, MicroWay has 
the solutions that will both speed up your system 
and simplify your development efforts. These 
include inexpensive 386 accelerators, a 486 
motherboard that has twice the throughput of a 
VAX 8650 when equipped with a Weitek 4167, 
a family of globally optimized 386 and 486 com- 
pilers and the most up to date numerics on the 
market. These include Intel, Weitek, and Cynx 
coprocessors, plus Weitek daughterboards and 
a Weitek Micro Channel card for the model 70 
and 80 — all of which comes with the finest 
technical support in the industry. 
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Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX, or extended DOS. The compilers ad- 
dress 4 gigabytes of memory while supporting 
the 80287, 80387, Weitek, and Cyrix coproces- 
sors. Applications can mix code from all three 
compilers and assembly language. The DOS 
versions allow the user to write his own numeric 
error handlers and interface 386 real mode 
programs from protected mode. 
NDP Fortran-386™ is a full F77 with F66 and 
DOD extensions that is 99% VMS compatible. 
NDP C-386™ runs as a full K&R C with MS 
extensions or as an ANSI compiler. 
NDP Pascal-386™ is a full ANSIAEEE Pascal, 
with extensions from C and BSD 4.2 Pascal. 
DOS 386 versions (NDP tools included) $895 
DOS 486 versions (NDP tools included) $1195 


UNIX/XENIX versions ............. $795 
NDP VMM virtual memory manager .$295 
Eclipse or Phar Lap Tools .......... $495 
NDP Link - Incremental Linker ...... $295 
NDP C++ Version 1.2 .............. $295 


NDP Windows™ Library: $125, C Source: $250 
NDP HOOPS",...................- $795 
| ada! ig er ne. $325 
NDP/FFT™NDP or 80x87 version ... ea. $250 
NDP to HALO '88 Graphics Interface $100 
NDP NAG ™ — The NAG Workstation library is 
a subset of the NAG mainframe libraries. It 
contains a library of 172 routines designed to 
solve differential equations and eigenvalue 
problems, perform matrix operations, fit curves, 
do statistics and regression analysis, generate 
random numbers, and compute special func- 
tions and integrals: $795, Weitek version: $995 


NDP Fortran-486™, NDP C-486™, and NDP 
Pascal-486™ are new releases of our NDP 
compiler family that have been optimized for 
the 486. Driven by NDP Fortran-486, the Num- 
ber Smasher 486, running with a 4167, delivers 
over 10 million floating point operations per 
second! The compilers are $1195 each. 


PC Accelerators 


SuperCACHE-286 12 MHz .......... $399 
FastCACHE-286 12 MHz 
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Milt Capsimolis of Ithaca Software, developer 
of HOOPS, the highly regarded 3D, object- 


oriented graphics library reports: "We ported a ` 


huge C library — well over 100,000 lines — 
without a hitch, in less than a day! ...We liked 
the enormous advantage NDP C-386 offers 
through its support of the Weitek coprocessor." 


Fred Ziegler of Aspen Tech in Cambridge, 
MA: "| ported 900,000 lines of source in two 
weeks with NDP Fortran-386 without a single 
problem!" Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 
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Parallel Processing 


MicroWay's IBM compatible Monoputer, Quad- 
puter, Videoputer, and Linkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 


Monoputer™ — Includes one T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine for cost-effective execu- 
tion of your mainframe programs. . . from $1295 


Quadputer™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 


providing mainframe ромег....... from $1995 
Linkputer™— Links up to 8 boards to provide 
dynamic transputer topologies . ........ $1500 


Transputer Compilers and Utilities 

These parallel languages are designed for use 
with the Monoputer, Quadputer and Videoputer. 
Logical Systems Parallel C ........ $595 
3L Parallel C, FORTRAN, or Pascal .. $895 
TBUG — debugger for 3L 
Parsec Parallel C/dynamic 
ParaSoft EXPRESS Package — includes 
transputer communications libraries, parallel 
code development library, C source level debug- 
ger, and system performance monitor . ... $1500 
Helios PC/s ................... ; $1250 
occam 2 Toolset ................ $1500 
Nexis Windows File Server — Lets you run 
parallel applications under the Microsoft 
Windows environment............... $495 
T800/NAG™ — Port of the complete NAG 
mainframe library. Contains 268 functions: $2750 


486 Your PC! - 


Number Smasher-486 ™ is a 25 MHz replace- 
ment motherboard for ATs and 80386s. This 
motherboard supports an optional Weitek 4167 
numeric coprocessor and up to 16 megabytes 
of memory. It is ideal for applications such as 
CAD/CAE workstations, statistical analysis, 
linear programming, and multi-tasking operat- 
ing environments, such as UNIX, XENIX, and 
OS/2. It supports the Phoenix, AMI, or Award 
BIOS. The Number Smasher-486 with OK is 
priced at $3995. 
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World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 


Our compilers come with the features you need 
to simplify porting to the 32-bit mode of the 386, 
including a 99% VAX VMS compatible 
FORTRAN and a dual dialect C which is UNIX 
System V and ANSI compatible. Also included is 
a library of 135 character and pixel oriented 
graphics routines that automatically detect and 
support the full range of PC display adapters. 
Plus we carry 2 full line of third party libraries and 
utilities that were ported with our languages. 

For information about numeric coprocessor per- 
formance, call for your free copy of an article by 
Stephen Fried, "The State of PC Numerics in 
1990". For more information, please call our 
Technical Sup 
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Math Coprocessors 


WEITEK 
4167-25 (Now instock) ........... $1395 
mW1167 Micro Channel-16/20 . . from $995 
mW3167 Micro Channel-25/33 . . from $1495 


ПОЛЕ AE S QT $795 
SIDO ......................., $995 
SIUE a ciim vu $1295 
mW3167/80387 Board ............ $200 


mW1167'" and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 


INTEL 
8087 ....... $84 8087-2 ...... $120 
80287-8 ...$195 80287-10 .... $220 
80387-16 ..$330 80387-16SX .. $310 
80387-20 ..$400 80387-25 .... $510 
80C287A ..$280 80387-33 .... $625 


287Turbo-20™ This coprocessor board runs a 
specially qualified intel CMOS 80287 at 20 
MHz regardless of the main CPU speed. . $450 
RAMpak™ - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25 Onemeg..$240, Fourmeg..$700 


CYRIX 
Cyrix CX83D87 FasMath™ — Fastest 80-bit 
Intel compatible coprocessor, Performs 
transcendentals 3 times faster than the 80387, 
20 MHz: $400 25 MHz: $510 33 MHz: $625 


386 Your AT! 


NUMBER SMASHER-386™— A full-sized card 
that replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 80386 
that runs at 20 or 25 MHz. It runs numerically 
intensive applications up to a factor of 60 times 
faster, while maintaining full hardware and 
software compatibility when running all 386 ap- 
plications. Includes sockets to optionally add up to 
8 megabytes of 32-bit memory, an Intel 80387, 
Weitek, or Cyrix numeric coprocessor, and 64K or 
256K of high speedcache memory.... from $895 


FASTCache-SX ™ — The most cost effective 
accelerator we have ever manufactured. Plugs 
into the 286 socket, speeding up all applications 
by a factor of 2 to 4. Runs all 386 applications. 
Features an 80386-SX (16 or 20 MHz), a 4-way 
32K cache, expandable to 64K, and a math 
coprocessor socket. 16 MHz:$495 20 MHz:$595 


32 High St., Kingston-Upon-Thames, U.K., 081-541-5466 Germany 069-75-2023 


USA FAX 508-746-4678 Italy 02-74.90.749 


Holland 40 836455 Japan 81 3 222 0544 


STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


Super Sources 


Desktop supercomputers rely on a mix of technologies to deliver Cray-like performance in personal computer-size 
packages. For more information on the developing technologies discussed in this section, contact these companies: 


Arche 486 EISA 

Arche Technologies, Inc. 
48835 Kato Rd. 
Fremont, CA 94539 
(800) 422-4674 

Inquiry 1053. 


C-Linda 
Hypercomputer Linda 
Scientific Computing 
Associates, Inc. 

246 Church St. 

New Haven, CT 06510 
(203) 777-7442 
Inquiry 1054. 


ComputeServer 
Torque Computers, Inc. 
100 Varick St. 

New York, NY 10013 
(212) 925-1715 
Inquiry 1055. 


Connection Machine 


Thinking Machines Corp. 


245 First St. 
Cambridge, MA 02142 
(617) 876-1111 
Inquiry 1056. 


Cray Y-MP 

Cray Research, Inc. 

608 Second Ave. S 
Minneapolis, MN 55402 
(612) 333-5889 

Inquiry 1057. 


1486 

1860 

EISA chip set 

Intel Corp. 

3065 Bowers Ave. 
Santa Clara, CA 95051 
(408) 765-8080 
Inquiry 1058. 
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Intelligent Drive Array 
Systempro 

Compaq Computer Corp. 
20555 FM 149 

P.O. Box 692000 
Houston, TX 77269. 
(713) 370-0670 

Inquiry 1059. 


isPC/860 
Intel Scientific Computers 


15201 Northwest Greenbrier Pkwy. 


Beaverton, OR 97006 
(503) 629-7629 
Inquiry 1060. 


MC486 

Apricot Computer plc 
Apricot House 

111 Hagley Rd. 
Edgbaston 
Birmingham B16 8LB 
UK 


44-012-456-1234 
Inquiry 1061. 


Micro Channel 
IBM Corp. 

Old Orchard Rd. 
Armonk, NY 10504 
(914) 765-1900 
Inquiry 1062. 


MPX 

Unix System V/386 
Xenix 

The Santa Cruz Operation 
P.O. Box 1900 

Santa Cruz, CA 95061 
(408) 425-7222 

Inquiry 1063. 


Parallel Programming 
Support Environment (PPSE) 
Oregon Advanced Computing 
Institute 

19500 Northwest Gibbs Dr., 
Suite 110 

Beaverton, OR 97006 

(503) 690-1220 

Inquiry 1064. 


68040 

88000 

Motorola, Inc. 

6501 William Cannon Dr. W 
Austin, TX 78735 

(512) 891-2000 

Inquiry 1052. 


SX-X Series 

HNSX Supercomputers, Inc. 
77 South Bedford St. 
Burlington, MA 01803 
(617) 270-7600 

Inquiry 1065. 


386/smp 

486/smp 

Corollary, Inc. 

17881 Cartwright Rd. 
Irvine, CA 92714 
(714) 250-4040 
Inquiry 1051. 


Vectra 486 PC 
Hewlett-Packard 
19091 Pruneridge Ave. 
Cupertino, CA 95014 
(408) 725-8900 
Inquiry 1066. 


Z-1000 

Z-386/33E 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-8860 
Inquiry 1067. 


This resource guide lists 
information sources for the major 
concepts and products listed in this 
State of the Art section. Inclusion in 
the resource guide should not be 
taken as a BYTE endorsement or 
recommendation. Likewise, 
omission from the guide should not 
be taken negatively. The 
information here was believed to be 
accurate at the time of writing, but 
BYTE cannot be responsible for 
omissions, errors, or changes that 
occur after compilation of the guide. 


Something 
just happened 
to the worlds 


best-selling 

family - 
of personal 
computers. 


Six powerful new systems. 

Now available are six new PS/2°s with 
icroChannel™ for those wanting 
increased storage, expansion slots and 
386 ™ power. 

We've expanded our PS/2 Model 
80 line to include two new 20 MHz 
models as well as two new cached 
25 MHz machines. And two of these 
new PS/2 models come with our 
lightning-fast 320MB hardfile. 

Our PS/2 line has also been 
extended with the introduction of two 
new Model 65SXs which offer greater 
expandability and file capacity along 
with an affordable price tag for 
386SX™ power. 


Portability, power and a 


low price. The award-winning 
P70 with &5icroChannel has а 
new 386 16 MHz model. This 
new version of our full-function 
portable has a 30MB hardfile 
and allows you to take your 
applications with you whcrever 


you go. 


New fully upgradable 
LaserPrinter E. The quality 
printing and superb paper han- 
dling of the IBM LaserPrinter are 
now available in the first afford- 
able laser printer that’s fully 
upgradable—the ІВМ 
LaserPrinter E. 

It can print at up to 5 pages 
per minute and can easily be 
upgraded to 10 pages per minute. 
What's more, а Postscript® 
option is now available for both 
the LaserPrinter and the 
LaserPrinter E to make your 


desktop publishing look its best. 


Innovative software solutions 
for networking. Connectivity with 
your PS/2 is better than ever with the 
availability of OS/2° EE V1.2 and 
OS/2 LAN Server V1.2. 

OS/2 EE is now easier to install 
and gives you ready aecess to 
OS/2 relational data bases and 
expanded access to host computers 
and Ethernet® networks. 

OS/2 LAN Server offers 
increased price performance, making 
it one of the lowest cost-per-user 
software environments in the 
industry. 

And to make it all easier, IBM 


introduces Easel® 1.1 for OS/2 EE— 


the revolutionary development tool. 


IBM, PS/2 and OS/2 are registered trademarks and Micro Channel is a trademark of International Business Machines Corporation. 386 and 3865X are trademarks of Intel. Postscript is a registered 
trademark of Adobe Systems Inc. Easel is a registered trademark of Interactive Images Inc. Ethernet is a registered trademark of XEROX Corp. © 1990 IBM Corp. 


etter. 


tion, 


the new, affordable IBM 8515 
14” display a pleasure to work 


with. 


New high-resolution 
14” display. Excellent resolu- 


contrast and clarity make 


Inexpensive new compact 
disc technologies. Inexpensive 
large-capacity storage is now 
yours on any &ScroChannel 
PS/2. Its the new IBM CD-ROM 


and it allows you to store the 
equivalent of over 400 diskettes 
of reference material and clip 
art for applications like desktop 
publishing, multimedia and 


morc. 


New 320MB lightning-fast 
hardfile. The new 320MB hardfile 
option, with a lightning-fast access 
speed of 12.5 MS, comes standard 
on two of the new Model 80s and 
is available as an option on all 


Model 60s, 65SXs and 80s. 


Increased expand- 
ability with the new 
Small Computer System 
Interface (SCSI). An 
industry-standard SCSI 
adapter comes with the 
new 80 and 65SX models 
and is also available as an 
option for all your current 
PS/2s with &3icroChannel. 

Every SCSI busmaster 
adapter allows you to add 
up to seven peripherals, 
so adding an array of 
scanners, optical disks 
and new technologies like 
multimedia and IBM's 
CD-ROM is no problem. 


Circle 303 on Reader Service Card 


The IBM PS/2 is the world's 
best-selling family of personal com- 
puters. And we haven't stopped 
there—in fact, we've just made our 
family even better. 

Whether your businessis large 
or small, your investment today in 
the PS/2 family of hardware and 
software applications can pay 
dividends tomorrow. Because the 
IBM PS/2 family can easily expand 
with your business and change to 
meet your needs. 

To help you protect your 
investment, we're offering a wide 
range of new products. Products 
that offer more expandability and 
outstanding price performance. 
Innovative products that increase 
the value of your investment in 
&licroChannel and OS/2. Versatile 
products that offer more solutions 
than ever, especially for power users 
and those looking to network. 

But more important, we've 
made these changes in our family so 
that one thing could stay the same: 
the IBM PS/2 family of personal 
computers 
is one that 
delivers 
solutions 
today, 
tomorrow 
and 


beyond. Z—— 


How’re you going to do it? 


PS/2 it! 


FEATURE 


AROUND 


THE WORLD IN 
TEXT DISPLAYS 


You think your computer is complicated ? 
Try typing with 8000 different characters. 


Ben Smith 


ccording to the Bible, all the people in the world 
once spoke a common language. Then, when 
men of a great city tried to build a tower to the 
sky, the Lord came down and confused the lan- 
guage and scattered the people. The city came 
to be known as Babel, after the Hebrew word for “confused.” 

"Confused" aptly describes today's world, where the exis- 
tence of thousands of distinct languages creates problems for 
commerce, politics, and technology— including computers. 

Those of us in the English-speaking computer community 
tend to forget that computing is done all over the world, where 
functions that we take for granted are not quite so simple. The 
characters A to Z are easy to use in computers when compared 
with Cyrillic, Hebrew, Greek, Arabic, Chinese, and Japanese. 
Fortunately, today's faster and cheaper processors, memory, 
and high-resolution screens are providing affordable solutions 
to the problems of worldwide computing. 


First, the Easy Ones 

The task of developing systems and software that use non- 
English characters and words ranges from fairly easy to nearly 
impossible. Languages that use the same Latin alphabet as En- 
glish, such as German and French, are the easiest to develop 
software for. Only a few special characters are required, and 
you can use these on many word processors by loading interna- 
tional keyboard and printer drivers, or by pressing special key 
combinations to insert them into documents. 

IBM—very much an international company— provides its 
AIX version of Unix with a set of routines, called message ser- 
vices, to help display messages from a program. Developers of 
programs for the international market can use these facilities to 
internationalize their applications by externalizing all their 
messages and help screens. Different message and help tables 
are built for each language. Modern character-generator tables 
include extensions to the standard Latin characters for Ger- 
man, French, Portuguese, Spanish, the Scandinavian tongues 
(including Icelandic), and other European languages. 
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But if the characters are nonroman, say Cyrillic, you need 
more than just a language-specific message table. You also 
need to have the characters represented on the keyboard, the 
screen, and any other output device. Admittedly, the computer 
knows the characters as only bits and bytes, but the user needs 
to be able to interact with the computer. There are Cyrillic fonts 
for screens and printers, as well as Cyrillic key caps. Russian 
and Slavic writers need to learn only their version of the key- 
board and to run versions of software that use their language. 


Solutions to Classic Problems 

The next major problem of representing foreign languages is 
how to deal with diacritical marks. This problem stems from 
the standard way of putting a character on the screen. Each 
character is stored as an array of bits within a character cell (see 
figure 1). In IBM PC compatibles and computer terminals, the 
cell size is dependent on the display hardware. (On bit-mapped 
systems like the Macintosh, the cell size varies from character 
to character and from font to font. See the text box “The Inter- 
national Macintosh" on page 266.) When a character is copied 
from memory to the screen, the entire cell is rewritten, replac- 
ing any bits that may have previously been mapped to that area. 
Thus, there is no way to display diacritics in the same character 
cell as the base character. 

This is an exclusive-OR logic: One or the other character can 
occupy the space on the screen, but not both at the same time. 
In order that diacritics be added to the display, there must be a 
separate character defined for each diacritic and base character 
(radical) combination. One design that uses this method, IBM's 
High Function Terminal, has 10-bit characters, which extends 
the table to 1024 (219) characters. 

À better solution is found by breaking from the standard way 
of generating characters on the screen, the OR logic, and using 
AND logic instead; one character and another can occupy the 
same space on the screen at the same time. David Packard Jr. 
did just this with his design for the Ibycus Scholarly Computer. 

continued 
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FEATURE 
AROUND THE WORLD IN TEXT DISPLAYS 


You won't find an Ibycus in your local computer store, but 
you may find one in a college humanities department. It's a 
special-purpose computer, made to order for classical scholars. 
It's а word processor and text-searching machine for Latin, 
Greek, Hebrew, and Coptic writing, including all breathing 
and diacritical marks and Western European vowels and sym- 
bols. Contrasted with the PC's Monochrome Display Adapter 
9- by 14-pixel character matrix, the Ibycus uses a matrix 18 
pixels wide by 16 pixels high. (The characters are 16 pixels 
wide; the other 2 pixels separate characters.) The display shows 
24 rows of 80 columns. 

The Ibycus is usually combined with a CD-ROM device for 
research and study of the Western classics. The search utilities 
can quickly find text in any of the supported languages—not a 


Figure 1: On a typical IBM 


PC-compatible system, HOW 
characters are constrained CHARACTERS 
to a 9- by 16-pixel cell, ARE FORMED 
making it difficult or 


impossible to display many 
international characters. 
When such a system copies a 
character from memory to 
the screen, it completely 
replaces the previous 
character, which prevents the 
addition of diacritical 
marks, such as those needed 
for Hebrew and Greek. This 
means that every possible 
form of a character must be 
stored in a separate memory 
location. 


|*—— 9 pixels اج‎ 


I«—————— 16 pixels 


GENESIS 
iln the beginning 
God created the 
heavens and the 
earth. 2йом the 
earth vas formless 
and empty, darkness 
was over the 
surface of the 
deep, and the 
Spirit of God uas 
hovering over the 
waters. 
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Photo 1: ScriptureFonts, a package for students of Western 
classics and the Bible, lets users enter Greek, Hebrew, and 
Latin on a single line, display the proper characters on the 
screen, and print them on a printer. All the characters in the 
alphabets are mapped to the standard keyboard and displayed 
using standard character-generation hardware. 


264 BYTE * MAY 1990 


trivial accomplishment. 

Closer to personal computer home, Zondervan Electronic 
Publishing makes a package for biblical and classical scholars. 
ScriptureFonts lets you enter Greek, Hebrew, and Latin on the 
same line, display the proper characters on the screen, and 
print them on your printer. All the characters in the alphabets 
are mapped to the standard keyboard and displayed using stan- 
dard character-generation hardware (see photo 1). 

Such software must deal with a further complication to inter- 
nationalization: Not all written texts run left to right and top to 
bottom. Hebrew text, for example, runs from right to left. 
Display software must place the cursor on the leftmost column 
after a carriage return and move the cursor to the right after 
displaying each character in a stream. 

Zondervan has solved many of the cursor-direction and line- 
wrap problems by using absolute cursor positioning after every 
key press. (Normally, the system's BIOS automatically moves 
the cursor to the right after each key press; ScriptureFonts, 
however, bypasses the BIOS and sends an escape code to the 
screen after each key press, telling it where to place the cursor.) 
While this solution works, it adds to the program's overhead 
and can cause problems; for example, inserting text after the 
fact confuses the line-wrap macros. For a total solution to all 
the right-to-left writing differences, the control needs to be at 
the level of the display device. The Ibycus handles this well be- 
cause its display is designed to work in any direction. 


The Challenges of Arabic 

Arabic writing is right-to-left for text and left-to-right for num- 
bers. This complexity is further exacerbated by the number of 
cases in Arabic. While printed Hebrew has only one case, and 
Roman and Cyrillic have two, Arabic has four. Arabic also 
uses stretch character forms, which add emphasis and aesthet- 
ics to the written word. So much of the Arabic writing that we 
are familiar with is actually calligraphic. And while standard 
typewriter and printing Arabic fonts have existed for decades, 
the list of characters that are acceptable, even required, varies 
from region to region. This is not just a minor disagreement— 
this is a religious issue. 

As with roman computing, a standard must be well estab- 
lished for Arabic writing to become common for computing. 
As yet, no convention exists for Arabic-character computing 
codes. NCR has a half dozen different character maps for its 
Arabic terminals and printers. IBM has at least 10. 

The problem lies with the displays and printing devices on 
which Arabic is implemented. First, Arabic characters within a 
word must be physically connected. An EGA or better display 
handles this reasonably well, and bit-mapped displays and 
graphics workstations have no trouble with it. 

When it comes to printing, the vertical range of Arabic char- 
acters and their diacritical marks is beyond the range of single- 
pass nine-pin dot-matrix printers. However, 24-pin printers 
have no difficulty with either the resolution or the management 
of the Arabic fonts. Laser printers are even more flexible be- 
cause of their capability for very large character bit maps and 
the ease with which they build compound characters from basic 
elements. 

Putting aside the religious issues of which characters to cod- 
ify, the industrial issues of standardizing the codes, and the 
technical issues of printing and displaying them, you still have 
the problems of four cases and writing in both directions. You 
can use standard keyboards with Arabic key caps for text entry 
if you (or the application you're using) have a way to select the 
correct form of the letter based on the context. To understand 
how to do that, you need to know some details of Arabic script. 
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Stretching a Point 

The Arabic alphabet consists of 28 basic characters and the 
stretch character (used for aesthetics and emphasis). With the 
exception of the letters alif, waw, and ya, all characters are con- 
sonants. These three exceptions are actually consonants with 
attached vowel sounds. The vowel sounds are usually added to 
Arabic by diacritical marks. 

When a character stands alone or is at the end of a word, it is 
written with a bold stroke. When it occurs in the middle of a 
word, it is usually joined to the next letter by an upward curved 
stroke. And when it occurs at the beginning of a word, it is often 
an abbreviated stroke unless it is capitalized. There are six let- 
ters in the Arabic alphabet that can be connected only to the 
preceding letters. These are cast as delimiters in the scheme 
described below. 

The Arabic characters can be divided into four classes: radi- 
cal, delimiter, space, and numeric. The radical and delimiter 
characters can each have four forms (cases): capitalized, end- 
connective, midword, and word-beginning. Once the charac- 
ters and forms have been defined in this way, it's not difficult 
to build contextual-analysis tables and rules. Then the only 
characters forms that need to be mapped to the keyboard are the 
base forms (usually word-beginning) of the radicals and their 
accented versions. 

When you enter text on a system that can handle Arabic char- 
acters, it's a little surprising to watch the form of surrounding 
characters change as the computer resolves which form to 
display—not to mention watching the cursor move to the left 
(see figure 2). Then, when you enter numerals, the cursor stays 
in one place and the numerals stream off to the left, since nu- 
merals run left-to-right. 


The Great Frontier: Chinese 

Chinese is traditionally written in columns, top-to-bottom, 
with columns running right-to-left. This problem can be over- 
come, however, because modern Chinese people have learned 
to read in Western style, by rows left-to-right. The greatest 
challenge of computerized Chinese, then, comes from the fact 
that Chinese characters are not phonetic but rather pictographic 
and ideographic—that is, they represent images and concepts 
rather than sounds. The entire Chinese language includes more 
than 40,000 characters, 8000 of which are commonly used. Try 
putting all those on your standard keyboard. 

Many Chinese characters were developed by combining 
other characters. For example, the character for dream is de- 
rived from the character forms for flower, evening, roof, and 
eyes-while-lying-down. However, as the base forms are com- 
bined, they are often abbreviated to simplify writing or modi- 
fied to improve the character's readability, writability, or aes- 
thetic value (see figure 3). 

Modern Chinese writing was developed with brush and ink. 
The strokes from a brush naturally have different thicknesses at 
various places. Uniform lines and curves make reading the 
characters more difficult, and, in some strokes, impossible. 
Even though the height of the characters can be kept relatively 
uniform while using the Western writing direction, character 
width will vary. Reading Chinese characters with fixed width 
and height is like trying to understand someone who's speaking 
in an absolute monotone. Again, the Chinese have learned to 
cope, this time with the limitations of computer displays. 

Chinese computing involves many of the same issues as com- 
puting in Arabic: the politics of which characters to include in 
the basic set, the necessity for high-resolution screens and bit- 
mapped character displays, printer limitations, and so on. Even 
if you solve those, you're left with the problem of how to enter 


the thousands of Chinese characters from a keyboard—a chal- 
lenge much more complex than that of Arabic. 

The first attempts to solve this problem have involved huge, 
specially designed keyboards with hundreds of keys. Some 
early designs came from Multitech, a multinational high-tech 
company headquartered in West Germany. In 1987, Multitech 
changed its name to Acer and moved its headquarters to Taipei, 
Taiwan. Suddenly, finding ways to make Chinese computing 
easier became a necessity. 

Besides being a major force in the development of Chinese 
MS-DOS, Acer has also implemented methods for entering 
Chinese characters with a standard AT-style keyboard—though 
"selecting" may be a better word than “entering.” Acer pro- 
vides two ways of selecting a character from the expandable 
character database in its Chinese system. The first selection 
method, involving phonetics, migrated from Japan along with 
many Japanese phonetic characters on the keyboard. 

Using 42 key combinations, the user enters the consonants, 

continued 


ARABIC: A MOVING DISPLAY 


Display result 


Key press 


Figure 2: Using NCR's Decision Mate V system, a user might 
type an Arabic word by pressing the characters shown above. 
After each key press, the cursor moves to the left. When the 
user presses a space as the last character, the system adds a 
bold stroke to denote the end of a word. 


Figure 3: Chinese 
characters are based on 
images and concepts instead 
of phonetics. Often, these 
images are combined to 
form new characters. The 
Chinese character for 
dream comes from the 
character forms for flower, 
evening, roof, and eyes- 
while-lying-down. 


CHINESE: 
A THOUSAND 
PICTURES 


v A 


Flower 


Eyes-while- 
lying-down 


Roof 


Evening 
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FEATURE 
AROUND THE WORLD IN TEXT DISPLAYS 


The International Macintosh 


any systems specifications for in- 

ternationalization are currently 
little more than just words on paper. But 
the Macintosh has everything in place 
and working. The key lies in the Script 
Manager, a set of general text-manipu- 
lation routines for Latin-based alpha- 
bets and nonroman writing systems 
such as Japanese and Arabic. By merely 
redefining a few resources, an applica- 
tion can take on the appearance of a dif- 
ferent language. 

Resources underlie Mac applications 
and system operations. They can be 
added, subtracted, or modified without 
any concern by the application, yet their 
encapsulated information determines 
the attributes of operations and events 
(e.g., fonts, menus, and cursor type and 
motion). Resources in the system file 
are globally available; resources in the 
application file are only available while 
that application is running. 

To create an international version of a 
program, an application developer 
needs to define messages in the target 


Photo A: Due to the bit-mapped nature of the Macintosh display, the size of 
characters may vary from character to character and from font to font—a 
necessity for displaying many international characters. 
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ы Ат А, Тылы ва РЫ 
НТЛ e 
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language. He or she may also have to 
provide the fonts, although fonts are 
available for nearly every writing meth- 
od. Due to the bit-mapped nature of the 
Macintosh display, the size of charac- 
ters may vary from character to charac- 
ter and from font to font—a necessity 
for displaying many international char- 
acters (see photo A). 

Use of the Script Manager and associ- 
ated resources greatly facilitates the de- 
velopment of multilingual applications. 
The Macintosh resources take care of 
all the details of selecting the correct 


font, displaying it, and controlling the 
direction of the writing—left-to-right, 
right-to-left, even up-and-down. Mean- 
while, the keyboard is mapped appro- 
priately. The Script Manager defines 32 
different scripts, including Japanese, 
Chinese, Korean, six other Eastern 
scripts, 10 different East Indian scripts, 
and even Ethiopian. Different scripts 
can be combined on the same line, usu- 
ally a simple problem when the direc- 
tion of writing differs between scripts. 
The Macintosh International Utilities 
Package works in conjunction with the 


Script Manager to complete the task of 
internationalization: date, time, mone- 
tary, and decimal format, as well as 
sorting where characters may be equal 
at one level of sorting but unequal at 
another. 

The tragic flaw is that the Macintosh 
is proprietary and limited in scope. The 
operating system doesn’t fill the needs 
of non-Mac users. Nonetheless, despite 
Apple’s attempt to limit the use of its 
ideas, its solutions to human-interface 
problems have influenced MS-DOS, 
OS/2, and Unix. 


vowels, and pitches to describe the sound of the character. 
Since many different characters can sound the same, the user 
might have to select the correct character from a list of hom- 
onyms. For example, Chinese has three “ying” characters; 
they look considerably different, but one is for an eagle, an- 
other is for a parrot, and the third is for a greenfinch. 

Although the process of entering Chinese characters phonet- 
ically sounds slow and complex, it actually isn’t far removed 
from entering text in roman-based computing, since the Latin 
alphabet is phonetic. The difficulty for Chinese computer users 
is in learning a totally foreign way of thinking about their 
writing. 

The other method of Chinese character selection uses a com- 
bination of one to five character elements (out of 25 different 
elements) to build the character. This is similar in concept to 
actually drawing the character. Acer’s name for the method is 
Changjei, literally translated “characters of Chang, originator 
of writing." 

While this method of building characters may seem simple, 
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it took a tremendous amount of work to distill Chinese writing 
to this structure. Mathematically, more than 10 million charac- 
ters can be described in this way, although not all possible com- 
binations of the 25 Changjei elements generate valid Chinese 
characters—just as all combinations of five Roman characters 
do not necessarily form valid English words. 

No Western font or character table is designed to hold even a 
few thousand characters, let alone the many thousands of Chi- 
nese characters. Acer uses TCA Code (Taipei Computer Asso- 
ciation Recommended Internal Code) and extended memory to 
address a 2-byte (16-bit) character-generation code. Once the 
system has determined which character to use (using one of the 
two methods described above), it copies the character-genera- 


'tion operations from a table entry to the character generator. 


There are actually three tables: the first holds the data for the 
5402 most commonly used characters; the second holds data 
for 7650 less frequently used characters; and the third table 
holds data for 5640 user-defined characters. 

continued 


KENSINGTON 
EXPERT MOUSE. 
THE REVOLUTION 

STARTS HERE. 


Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse. 


Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


GET To THE PoiNr. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


Works WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows? appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 


mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 


MAKES YOU AN EXPERT. 


Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse —the next 
step inthe revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-555-4242. 
In NY, call 212-475-5200, 
or write to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON < 4, 
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PS/2 isa registered trademark of International Business Machines Corp. Expert Mouse and Kensington are trademarks of Kensington Microware, Ltd. The Kensington logo is a registered trademark of Kensington Microware, Ltd. Microsoft Windows isa 
registered trademark of Mictosoft Corporation. Lotus 1-2-3 is a registered trademark of Lotus Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. © 1989 Kensington Microware, Ltd. 


FEATURE 
AROUND THE WORLD IN TEXT DISPLAYS 


Figure 4: Japanese text, 
while using a much smaller 
set of characters than 
Chinese, can contain three 
different kinds of writing: 

the formal kanji, the phonetic 
katakana, and the informal 
hiragana—not to mention 
roman characters for words 
and phrases that are 
untranslatable. The English 
translation is given below the 
Japanese text. 


Long ago, I reviewed a CP/M database 
program called Vulcan that caused me to 
invent the rating “infuriatingly excellent"; 
meaning that the program did something I 
very much wanted done, but I had to fight 


it every step of the way. 
Kanji 


Japanese High Technology 

Japanese writing uses a much smaller set of characters than 
Chinese, but it is more complex because it includes three differ- 
ent kinds of writing (see figure 4). The first writing style is 
kanji (writing of the Kan dynasty of China). This is the tradi- 
tional and formal style of writing. The second kind of writing is 
katakana, a phonetic alphabet used to spell out words that are 
foreign to Japanese. The third kind of writing is hiragana, an 
informal, abbreviated style. Japanese computers have to display 
a mixture of kanji, katakana, hiragana, and ASCII roman. 

Japanese characters are usually entered phonetically, often 
spelled out using the anglicized version of the character. For 
example, to enter the character for sushi, the user enters S-U-S- 
H-I. Simple for us, but not intuitive for Japanese. Another de- 
gree of sophistication hides behind all of this: The pronuncia- 
tion of a word or character depends on where and how it is used 
ina statement. As with Arabic, characters change on either side 
of the cursor as the user enters text. If the word isn't resolved to 
kanji or hiragana, it will end up either katakana or roman. 

Because of the computational power and sophisticated pro- 
gramming required to select and generate Japanese characters, 
computerization of the average Japanese office didn't take off 
until 1980. Prior to that, all office work was done by hand. 
There has never been a successful Japanese typewriter. 

The Japanese interest in AI grew out of the work on solving 
the data-entry problems of their writing, likely the most com- 
plex of all. Now Japan has become a great resource for innova- 
tive programming as well as computer hardware. Although the 
Japanese started computerizing much later than the Western 
world, the lessons they learned on the way have made them 
leaders in sophisticated systems. 


À Unified World Theory 

Each writing method carries some special problems for appli- 
cation programs. For example, how do you sort textual data 
when an alphabet has more than one sorting order? How do you 
edit Chinese writing? Do you remove the entire character and 
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JAPANESE: THREE IN ONE 


rin ic Los n3 - 


= 
= 
kr 
bar 
Ue 


== 
re Cia- 


George 


The algorithms were far better than the 
user interface. Incidentally, that was the 
first review of the program that became 
dBASE II. George Tate once told me he 
bought Vulcan (and renamed it) as a result 
of my review. 


59 Katakana 


start again, or can you edit the character? Sorting Chinese 
names is simplified by the fact that there are only about 200 
Chinese surnames. The Japanese use a great deal of Chinese 
writing, and there are far more surnames in Japan. So Japanese 
names are sorted phonetically. 

If you think Japanese computing has problems, consider In- 
dia, which has nearly 20 different methods of writing, besides 
classical Sanskrit, Devanagari, and Arabic. Countless other 
writing methods exist in Asia and Africa. Africa alone has 
nearly a thousand languages—many with no written form. 

Still, there are now affordable solutions to the technical 
problems of computing for the most widely used forms of non- 
roman writing: Eastern European (Cyrillic), Hebrew, Arabic, 
Chinese, and Japanese. But great challenges still remain. Per- 
haps the greatest challenge involves the issue of standards. 
Some promising signs exist: Many modern standards require 
programs to have an international version before they can be 
certified. ANSII Standard C defines a multibyte character type 
and specifies that all string functions operate on the structure 
in a sensible manner. The IEEE Posix standards for Unix in- 
clude specifications for internationalization. 

These are steps in the right direction. Structures that allow 
for more information per character position must exist below 
the application program, at the level of the compiler and operat- 
ing system. Unfortunately, very few operating system and lan- 
guage implementers have done more that acknowledge the 
problem and agree to work on it “very soon now.” 

Until the problem is attacked at that level, international users 
will be forced to make do with ad hoc solutions. Not that we 
need more standards; the existence of YAT (Yet Another Stan- 
dard) would only make the problem worse. We just need to 
change our mind-set from “I can do it better” to “We can do it 
together." mi 


Ben Smith, a technical editor for BYTE, formerly helped to de- 
velop a computerized form of Arabic. He can be reached on BIX 
as "bensmith. " 


Northgate - | 
Slims 


Slimmer. Trimmer. The world's smallest 386, standing not even 
as tall as America's favorite diet cola. Obviously Northgate has 
lost a few pounds. 


At least in the 386/20 pictured above. But it hasn't lost anything else. 
How do we pack a 20 MHz real 386 system with a 40 MB hard drive 
into this space saving, smallest 386 ever introduced? 


We do it. 
it comes with a VGA monitor and all the usual Northgate Shae e 


Slim price too: $2,499.00 for the entire system. Let's see the 
competition match this. 


Come to think of it...there is no competition. This is one of a 
kind. A Northgate original. If you're thinking of slimming down, 
call 1-800 548 1993, and we'll tell you more about it. 


Of course we still make the bigger 386. It's up to you 


NORTHGATE COMPUTER SYSTEMS, INC. 
13705 First Avenue North 

Plymouth, Minnesota 55441-41000 

1-800 548 1993 


"diet Coca-Cola;' "diet Coke" and the Dynamic Ribbon device are registered trademarks of The Coca-Cola Company 
©1989 FREBERG LTD. /NORTHGATE COMPUTER SYSTEMS, inc, 


Photographs: Harry Langdon 


THE NORTHGATE 386 33 MHz ELEGANCE SYSTEM 


* i | 
û. Refinement and grace in movement, appearance or manners. 


b. Tasteful opulence in form, decoration or presentation. 


" Something that is elegant." (American Heritage Dictionary) 


` PHOTO: HARRY LANGDON 


—— л Ж, ee 


You sald It. 


Since at least three of the medals garnered by General Northgate were for our highly 
acclaimed Elegance series (triple Editors’ Choice awards from PC Magazine, for example), 
we thought we'd show you what the machine looks like and give you a few specs 

in case you might be inclined to buy this elegantly designed state-of-the-art computer. 

First of all, to photograph an elegant machine... you need an elegant 
photographer. So we went to the most highly respected lensman in Hollywood: 

Harry Langdon. He normally lights and shoots such famous faces as Linda Evans, 
Victoria Principal, Cher, Arnold Schwarzenegger and Diana Ross, to name just a few. 
So shooting a different pretty face like a Northgate Computer is all in a day's work for 
Harry. For one thing, Northgate doesn't need a hairdresser. 

The Elegance series to your left comes in three versions: The 20 and 25 
MHz models, and our top of the line/highest performance Elegance: the 33 MHz which 
earned a 9.1 rating in Infoworld. 

The price ofthe complete 386" 35 MHz Elegance system pictured: $5995.00. 
(Of course, you can buy a fully configured Elegance system starting at $3395.00.) 

The only thing more impressive than the price is the tech support which 
comes along with our usual 1 year parts and labor warranty. Did we mention that we 
also ship you replacement parts, should they be needed, overnight at our expense? 

And that our tech support people are actually here for you 24 hours a day, 
every day, every night? 

Put us to the test: give us a call some night at midnight. Or 3:00 AM. 

Now to the specs: 


Technobabble’ 


*Seemingly endless Technical specifications, without which you aren't about to buy 
this machine no matter how many awards it's won. 


Not only that. . would this look like a real computer ad without them? Probably not. IN 
Here they are: \W/ 
STANDARD CONFIGURATION € Two serial ports E one parallel port (two TM 
¢ 33 MHz Intel 80386 processor. with monographics systems) | 
Ф 150 Mb ESDI Hard Drive 16MS. € 14" Multifrequency VGA Color Monitor BV ce riam wr i M ТИН 
* 4MbRam. 1024x768 resolution with 16 bit controller. Plymouth, Minnesota 55441-41000 
¢ 64K SRam Read-Writeback Cache € Sleek new Elegance 7 drive-bay custom 1-800-548-1993 
(Optional 256 K Cache available) vertical cabinet pictured. (Desktop style e 
€ Zero wait state performance. optional, save $150.00.) Northgate, OMNIKEY/102, Omnlkey PLUS, an 
€ 1.2 Mb—5.25" floppy drive (also reads, ' ^ € Exclusive award winning Omnikey cu вре em тестин сәң А 
writes and formats low density diskettes). Keyboard. = names are —— registered trademarks of 
@ 1.44 Mb—3.5” floppy drive (also reads, 24 Hr 7-days a week tech support: unlimited eo Е кон, RS 
writes and formats low density diskettes). toll free phone. O NORTHGATE COMPUTER SYSTEMS, INC. 1990. 
¢ Eight expansion card slots Additional Technobabble available upon ALL RIGHTS RESERVED. 


€ 80387 orWeitek coprocessor support request 386 IS A TRADEMARK OF INTEL CORPORATION 


Now Northgate Gives You Credit 


Pay for your Northgate 
system with budget-easing 
monthly installments 


Owning any Northgate system 
is easy and affordable when you 
use Northgate's Big ‘N’ credit card. 
Own the computer system voted 
Best Buy by Computer Shopper 
without straining your budget or 
tying up your major credit cards. 
When you Charge-it on Big Ў your 
payments fit your budget every 
month. 

Simply fill out the Big ‘N’ infor- 
mation form at the right and send 
it to Northgate Computer Systems, 
P.O. Box 41000, Minneapolis, MN 
55441. We'll do the rest. Better yet, 
call our toll free number and talk to 
а Big № representative. 

After your credit is approved, 
one of our expert sales represen- 
tatives will help you design the 
Northgate system that's just right for 
you. Best of all, your system will be 
shipped promptly. 

Northgate also offers flexible 
long term leasing plans for your 
business. You can choose the plan 
that best suits your needs, with up 
to 5 year terms available. 

Charge-it on Northgate's Big N’ 
credit card! It’s EASY to qualify, 
CONVENIENT to use with 24 
hours a day, 7 days a week service, 
and assures FAST delivery after 
you order. 


Northgate, the Northgate Big 'N' and SlimLine are registered tradernarks 
of Northgate Computer Systems, Inc. ©Northgate Computer Systems, 
Inc. 1990, All rights reserved. 


PHONE NORTHGATE NOW 
24 HOURS A DAY, 
7 DAYS A WEEK. 


BIG ‘N’ REQUEST FOR CREDIT 


A married person may apply for individual credit. | am applying for (please check appropriate box): 

LX. JOINT CREDIT with another person. Complete entire application. 

Ej INDIVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 
requested. Complete entire application. 

Ci- INDIVIDUAL CREDIT. Complete sections ‘ʻa’ and ‘‘b’’ only. 


NOTICE TO WISCONSIN RESIDENTS 


You must disclose your marital status. 
D married 
D unmarriad 
UJ legally separated 


Please complete all appropriate sections, providing at least two year's residence and employment history. This will enable your application to be 
processed as quickly as possible. If you are self-employed, please be sure to complete section ''D'' on back. 
Applicants must be 18 years of age or older. 


a. Your Personal Information | 
Your Name: First Initial 


Requested Line ûf Credit $ 
Soclat Security Number: 


Last Date of Birth: 


nt Address 


Month - 


Date of Residence: Year | v d Em 
0 


Previous Address: FI 1 
0 


Monthly Income: 
Gross $ 


Your Employer: {If self-employed, see rear panel) Date of Employment: Position: 
Mo. Yr, 


Street City State 


Net $ 


Employer's Address: Business Phone: 


Previaus Address: 


Employer: 


Income from alimony, chlid support 
or Separate maintenance payments 
need not be disclosed if you do not 
wish to have It considered as a basis 
for repaying this obligation. 


Dates of 
Employment: - From — To 


Other Income: 


Monthly Income: — 
Gross $ 


Г have men Am 
(Date) 


Name and Address of Nearest Relative Not Living With You: 


Net $ 
Relationship: 


b. Credit Information Include ы e ibe Lt if joint account requested. 


Bank Name Address ` O Checking 
CI Savings 


Bank Aceount: 


D Checking | 
Bank Account: Г] Savings 
Payment | Balance 
Bank Loan Refarence: | 


C3 VISA 


Bank Card Reference: C MasterCard 


Other Cradit 
Card Reference 
Other Credit References: Account No: 


Driver's License No. State; 


c. Joint Applicant’s Personal Information _ 
Joint Applicant's Name: First Initial 


if у are Aedes Wisconsin др їїсапї, cyo must provide your spouse's information below, — 


be EE] ning this contract. 


Last 


Address Street Ap City 


` Stab ip 8 _ Home: ‘Phone 
Employer: Date of Employment: Position: Monthly Income; | 
i _ Mo. Yr. — Gruss $ Nets. 
Employer's hares Street | City State g 


С] Partnership 


d eap 


Your annual 
Income from business: — 


You must provide at least one of the following: 


1. risa Name [gegen ' 
2. аортал 
( 


3. Financial statement on business attached. 


600-546-1905 


Business' 
annual income: 


BYI590 
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FEATURE 


POWER 


TO THE 


PORTABLES 


New batteries will store more power and allow laptops to run longer 


Andy Reinhardt 


n 1981, Adam Osborne introduced not only a 
new computer, but a new kind of computer: the 
portable. The original Osborne I, like its early 
offspring, was the size of a suitcase and was 
meant to be ported from home to office. It was 
definitely not a laptop machine—unless you had a lap like the 
Incredible Hulk—and its AC power cord meant that you had to 
tether it to a wall outlet when in use. 

When Tandy introduced the AC/battery-operated Model 100 
in 1983, the portable family tree split into two branches: the 
luggables and the laptops. 
The trade-offs between these 
two types of portable com- 
puters involved power, in one 
form or another. If you need- 
ed a small machine that you 
could take on the road and run 
off batteries, then you bought 
a laptop and settled for lim- 
ited features. If you needed a 
high-powered CPU, memory, 
disk drives, screen, and soft- 
ware, you were stuck with a 
suitcase-size portable. 

Since those days, the two 
types of portables have con- 
verged, thanks, in part, to 
smaller, low-power compo- 
nents. Still, a major limiting 
factor in laptop design has 
been the humble battery, 
which has often dictated what 
you could do with your laptop 
and how long you could do it. 

Experts have long predict- 
ed that better batteries for 
laptop computers were just 
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around the corner. The time is right. Despite big improvements 
in power management, neither customers nor manufacturers 
are entirely happy with the current options, especially finicky 
nickel-cadmium (NiCd) batteries. Actually, every type of por- 
table battery now in use has drawbacks. 

Poised to arrive are new batteries that promise to solve many 
of the current crop's problems. Nickel-hydride (NiH;) batter- 
ies, for instance, offer higher power capacity and thus longer 
operating life. Air-breathing zinc alloy batteries, similar to 
those used in hearing aids, offer longer life, lower weight, and 
fewer hazards. And a new 
technology that was an- 
nounced recently will some- 
day provide solid-state lithi- 
um batteries with long life 
and a high number of re- 
charges without the safety 
risks of liquid lithium cells. 


The Trouble with 

Nickel Cadmium 

Rechargeable NiCd batteries 
are widely used in today's 
laptops, including models 
from Compaq, Toshiba, Ze- 
nith, and NEC, yet their repu- 
tation is not very favorable. 
Aside from environmental 
concerns regarding their dis- 
posal (cadmium is highly tox- 
ic), NiCd batteries are a has- 
sle. Even with sophisticated 
power management, they typ- 
ically last only 3 to 4 hours 
before they need to be re- 
charged, and they can only be 


continued 
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GET SUPERSOFT's 
SERVICE DIAGNOSTICS 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTS,ATs and all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 


NEW: SuperSoft's ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics for hybrids and PS/2s! 


For over nine years, major manufacturers have been relying on 
SuperSoft's diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft's 
Diagnostics I! for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 


All CPUs & Numeric Co-processors All Color Graphics & Monochrome 
System Expansion & Extended Memory Monitors 
Floppy, Fixed & Non-standard Disk Drives Parallel & Serial Ports 
Standard & Non-standard Printers Mono, CGA, Hercules & EGA 
System Board: DMA, Timers, Interrupt, Adapters 

Real-time Clock & CMOS config. RAM All Keyboards & the 8042 Controller 


NEW: Manufacturer's burn-in diagnostics now 
available for IBM and compatible PC, XT, AT, 
386, 486 and PS 2 systems. 


Service Diagnostics for PC, PC/XT, and compatibles only 
Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives) 
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial). .$ 30 
Service Diagnostics for AT and compatibles only 
Alignment Diskette for AT and compatibies (96 tpi drives) 
Wrap-around Plug for AT (serial) 
ROM POST for PC, PC/XT and compatibles only 
ROM POST for AT and compatibles only 
Service Diagnostics: The KIT (includes all of the above—save $502).$495 
Service Diagnostics for PS/2 models 25/30 50/60 or 70/80 and compatibles 
(please specify) 
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify)... 
Diagnostics Il is the solution to the service problems of users of all 
CP/M-80, CP/M-86 and MS-DOS computers 
Alignment Diskette for PS/2 and compatibles (35 inch) 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write „р 


FIRST IN SOFTWARE TECHNOLOGY PO. Box 611328, San Jose, CA 95161-1328 (408) 745-0234 Telex 270385 


SUPERSOFT is a registered trademark of SuperSoft, Inc.; CDC of Control Data Corp.; IBM PC, AT & XT of 
international Business Machines Corp.; MS-DOS of MicroSoft Corp.; NEC of NEC Information Systems, Inc., 


PRIME of PRIME INC.; Sony of Sony Corp. 
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рше 1: At one end, the Aerobic Power — lens a fairly 
typical zinc alloy anode. The cathode, however, features an 
air-breathing carbon membrane that extracts oxygen from the 
atmosphere. Oxygen and water are broken down into 
negatively charged hydroxide ions (OH-), which bond with 
positively charged zinc atoms, releasing water and electricity. 


recharged a few hundred times before they must be replaced. 

The greatest controversy about NiCd batteries concerns the 
recharging process. The energy output of NiCds is relatively 
stable, dropping off only as they near depletion. But if improp- 
erly recharged, NiCds suffer a well-known memory effect 
known as voltage depression. This means that the battery “re 
members" how much power was left when you recharged it. 
When you use your machine and the battery's power falls 
below that level, the voltage drops 10 percent. This situation 
can fool the computer's power management circuitry into 
thinking the battery is spent. 

To avoid this problem, vendors counsel users to fully dis- 
charge the batteries before recharging them and not to charge 
batteries in mid-cycle. However, many designers now discount 
the memory effect, saying that good power management design 
eliminates it completely. Richard Stickel of Gates Energy Prod- 
ucts blames most of the problems associated with NiCd voltage 
depression on poor power engineering. For example, he says, 
rather than using 10 1.2-volt NiCds for a 12-V system, design- 
ers should use 11. 

In the last year, many manufacturers have reworked older 
technologies in innovative ways to avoid the problems of NiCds. 
Dynabook Technologies used a dry lead-acid battery for its 
portable, while Apple chose a lead-acid gel battery for the Mac- 
intosh Portable. A growing number of pocket-size personal 
computers, including the Poget, Psion MC series, and Atari 
Portfolio, use off-the-shelf AA alkalines. 

But none of these alternatives to NiCd is an ideal solution. 
Lead acids are as heavy and expensive as NiCds, and their 
power decays at a more linear rate, putting big demands on the 
power management system. AA cells are relatively cheap, but 
they can't be recharged. And, under some circumstances, all 
these batteries can explode or leak. 


Nickel Hydride 
Last summer, when personal computer pioneer George Mor- 
row announced his intention to market a laptop sometime in the 
future, he said that the machine would use NiH, batteries, an 
emerging alternative to NiCds. Morrow said that his nickel hy- 
drides are twice as efficient as traditional NiCds. 

Now, battery maker Gates Energy Products is commercializ- 
ing rechargeable nickel hydrides. Gates says that it intends to 
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produce samples this year and volume quantities in 1991. Ac- 
cording to the company, NiH, batteries able to replace the 
NiCds in existing portables will have 50 percent higher capac- 
ity, which could boost operating time by as much as 50 percent. 

The only problem with nickel hydrides is that they have a 
higher internal impedance than NiCds. Laptop makers won't 
be able to count on them to run computers that both consume 
more power and last longer between charges. To best exploit the 
higher capacity of nickel hydrides—that is, to enjoy longer op- 
erating times—laptop designers will have to make computers 
that use the same amount of or less power. 

Stickel says that NiH, batteries will suffer less from voltage 
depression than today's best NiCds and that you should be able 
to recharge them nearly as many times. Current prototypes, 
however, do not perform this well. NiH; batteries will cost 
somewhat more than NiCds, although exact pricing hasn't been 
established. They are, however, environmentally preferable to 
NiCds because they don't contain cadmium. 


The “Aerobic” Battery 

One new development has come from an unexpected source: A 
small company called Dreisbach ElectroMotive, Inc., or 
DEMI, recently demonstrated a zinc battery that breathes air- 
borne oxygen for use in its internal chemical reaction. This 
rechargeable battery, dubbed Aerobic Power, offers lighter 
weight and greatly improved run time over NiCds and will cost 
about the same in dollars per hour of operation, DEMI says. 

The Aerobic Power battery has a zinc alloy anode and an air- 
breathing cathode—a carbon membrane that extracts oxygen 
from the atmosphere (see figure 1). In operation, the Aerobic 
Power requires a ducted air supply and some sort of airtight 
shield to shut it down when not in use. 

The battery reaction draws oxygen through the gas-perme- 
able membrane into an alkaline gel electrolyte. Oxygen and 
water molecules in the electrolyte break down into oxygen and 
hydrogen atoms that pair to form negatively charged hydroxide 
ions. These ions, in turn, bond at the anode with positively 
charged zinc ions to form harmless zinc oxide. Water and elec- 
tricity are released in the process, and each cell produces about 
1.2 V of potential. The excess water is absorbed back into the 
electrolyte. . 

One of the major breakthroughs ofthe Aerobic Power battery 
is its rechargeability. Other companies have attempted without 
success to design rechargeable zinc-air batteries, says DEMI's 
Len Danczyk. DEMT's process is proprietary, but basically it 
involves reversing the reaction. Water from the electrolyte and 
electricity supplied by a power source are applied at the anode, 
producing zinc atoms and free hydroxide ions that escape 
through the cathode membrane as oxy gen. 

Among this battery's other breakthroughs are its high power 
output—up to 1000 times that of a typical hearing aid battery— 
and its low weight-to-power ratio. Zinc-air batteries are lighter 
than others because the oxygen is obtained from the air, rather 
than from metal compounds such as the nickel hydroxide or 
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Aerobic Power Systems 
120 Interstate North Pkwy. E, 
Suite 160 


P.O. Box 114 


Atlanta, GA 30339 
(805) 965-0829 
Inquiry 1105. 


(904) 462-3911 
Inquiry 1106. 


Gates Energy Systems 


Gainesville, FL 32602 


nickel-cadmium batteries (currently favored for portables) 

and good old alkaline batteries may face stiff competition 
from zinc-air, nickel-hydride, and solid-state lithium batteries, 
which offer combinations of rechargeability, higher power, 
and longer operating life. 


manganese dioxide typically found in other batteries. A single 
cell weighing only half as much as a NiCd cell can produce 
power four to five times longer, DEMI says. This feature gives 
the Aerobic Power a rating of 200 watt-hours per kilogram, ver- 
sus roughly 30 Wh/kg for NiCd and lead acid (see figure 2). 
Thus, a laptop battery could last for an entire 8-hour workday. 

A key problem with zinc-air batteries has been that dendrites 
of zinc oxide (tree-like marks made by one mineral crystalliz- 
ing in another) grew on the anode and could eventually short- 
circuit the battery. DEMI says that its process combats this zinc 
oxide buildup but won't disclose details on the technology. 

A drawback of this battery is that the maximum number of 
recharge cycles is less than that for NiCds. DEMI currently 
rates the battery for 25 to 30 cycles; it expects 40 to 60 when the 
technology matures. But because its raw materials cost less, the 
Aerobic Power battery will sell for roughly $50, as opposed to 
from $80 to several hundred dollars for NiCds and lead-acid 
cells. In the end, the cost per hour of operation is equal, DEMI 
says. Another potential problem, according to Bill Jergens of 
Texas Instruments, is that once they are exposed to oxygen, 
zinc-air batteries tend to degrade no matter how carefully 
they're sealed. 

| continued 


-l а: ы uml ceu me шшш а= ———— T: — "e — — n] 


Lawrence Berkeley Laboratory 
Public Information Dept. 

1 Cyclotron Rd. 

Berkeley, CA 94720 

(415) 486-5771 

Inquiry 1107. 


MAY 1990 * BYTE 275 


FEATURE 
POWER TO THE PORTABLES 


SOLID LITHIUM: FLEXIBLE POWER 


Solid-state lithium coin 
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Figure 3: In solid lithium batteries, a thin film of disulfide polymers (acting as a cathode) is layered between films of lithium (the 
anode). When the lithium oxidizes, it releases electrons that cause the sulfur compound to depolymerize, giving off 
electrochemical energy. Much more stable than conventional lithium batteries, this lithium "sandwich" could be made into 
“coins” (for use in cameras and watches) or flat bricks (such as the batteries used in today's laptops), or rolled up to create 


various sizes of cylindrical batteries. 


Pilot production is expected this year, with volume laptop 
battery production slated for early 1991. Incorporation of the 
Aerobic Power battery into commercial laptops will require 
higher-power recharge circuitry, changes to power manage- 
ment schemes, and packaging modifications, including the ad- 
dition of air ducts and airtight access doors. 


Laboratory Lithium 

Although George Morrow was enthusiastic about nickel hy- 
dride, he noted that rechargeable lithium batteries would be 
even better. Unfortunately, such batteries aren't manufactured 
because of their potential explosiveness. Currently, the only 
available commercial lithium cells are nonrechargeable “coin” 
batteries used in some cameras, watches, and calculators. 

But there's hope on the horizon. Scientists at the University 
of California's Lawrence Berkeley Laboratory recently an- 
nounced that they have developed a new lithium battery that 
uses advanced thin-film technology and is based entirely on 
solid materials. This battery should deliver higher power, more 
recharge cycles, and a longer shelf life (at a lower price and 
weight) than any of the commercial batteries that are now avail- 
able. And, say its developers, unlike lithium batteries with a 
liquid electrolyte, the new batteries won't leak or explode when 
exposed to heat. 

This solid-state, thin-film lithium cell exploits the organic 
sulfur-sulfur bond that is essential in chaining together amino 
acids into proteins. To use this bond innovatively, the scientists 
developed a breakthrough cathode material—a thin film of di- 
sulfide polymers that contains long chains of molecules joined 
by these sulfur-sulfur bonds (see figure 3). 

The cathode is layered between thin films of a lithium an- 
ode. When the lithium oxidizes, it releases electrons that cause 
the sulfur compound to depoly merize, giving off electrochemi- 
cal energy. Electricity reverses the process, causing the sulfur 
bonds to rejoin into polymers. According to the developers, no 
battery has ever before used the energy of sulfur-sulfur chemi- 
cal bonds. 

Solid-state lithium batteries should be able to operate in both 
room-temperature and high-temperature applications (80?C to 
100°C). Room-temperature versions for uses such as laptops 
could be available in three to four years. High-temperature ver- 
sions may someday have applications in electric automobiles. 

This new technology should result in many ways to config- 
ure lithium batteries. Manufacturers could start with sand- 


276 BYTE * MAY 1990 


wiches of thin films and cut them into coins similar to the cur- 
rent lithium batteries. They could layer them into flat bricks 
such as the batteries used in today's laptops. Or they could roll 
them up to create the various common sizes of cylindrical bat- 
teries. The solid-state lithium coins could deliver about seven 
times the watt-hours per kilogram of today's liquid lithium 
cells. Room-temperature cylindrical batteries could deliver 
about four times the watt-hours per kilogram of a NiCd. 

According to its developers, this new type of lithium battery 
can be recharged 100 times with minimal loss of energy capac- 
ity. Some prototypes have been successfully recharged as many 
as 350 times. In addition, developers believe that the raw mate- 
rials for the new battery will cost less than those required for 
current batteries, which would result in less expensive replace- 
ments. That this type of battery contains no toxic materials 
should minimize disposal problems. And one benefit of these 
new devices that should greatly interest laptop toters (with one 
arm longer than the other) is that because the polymer in lithi- 
um batteries is lighter than a metal cathode, the batteries will 
weigh less than NiCds. 


Power Management 

Even with the pending arrival of new battery technologies, 
most observers say that improved battery performance—espe- 
cially in the immediate future— will depend on the same crite- 
ria that are valid today: lower power consumption and better 
power management. 

NiCd technology has matured. Users probably won't see ad- 
ditional capacity improvements of more than 10 percent to 15 
percent. To boost laptop operating time, manufacturers will 
need to use lower-power disk drives and displays, active power 
management (CPU sleep mode and system suspend/resume), 
and "passive" advances such as static CMOS ICs and slow re- 
fresh DRAM. | 

Furthermore, some of the high-storage-capacity batteries of 
the future will achieve their longer operating times in part by 
doling out power at a lower rate. Since both NiH, and zinc-air 
batteries perform best when the consumption of current is very 
low, vendors must provide systems that are even less power- 
hungry than today’s models to take full advantage of the new 
power technologies. 8 


Andy Reinhardt is an associate news editor for BYTE. He can be 
reached on BIX as "areinhardt. ” 
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Optional printer shelf 
glides forward on silent 
runners for easy access. 


Paper shelf and 
optional catch basket 
allow for continuous . 

printing. >: 


Call us today! 
1-800-833-3635 . 


Efficiency on wheels 
from only $149! 


Professional computer users — now 
you can completely free your desk from 
computer hardware! Unlike the desk you 
work on, this workstation was specifically 
designed to accommodate your computer. 
There are several striking differences: 


e ittakes up less space 

€ You don't need a separate printer stand 

e Its on casters (two of them lockable), so 
it's completely mobile 


But the workstation’s most striking feature is 
its elegant Swedish design — geared to the 
sophisticated aesthetic demands of the 
office of the future. The basic model 
(without printer shelf and catch basket) is 
available for just $149.00. Our picture 
shows the $229.00 version. 

Your order is shipped within 24 hours 
Mail in the coupon below, or call us Toll- 
Free at 1-800-833-3635. Your order will be 
shipped within 24 hours. Like everything in 
our catalog, this item is covered by a One 
Year Money Back Guarantee. If you're not 
completely satisfied, you can retum it for a 
full refund! 

Be sure to request a copy of the new 
MISCO catalog when you call or write. 
You'll find over 2,000 items, for all your 
computer supply needs. Call today! 
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Holmdel, N.J. 07733 full color catalog 
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Handy ойно 3000 Plus 
Including РС Paintbrush Plus 


DFI нс. зоюрі05 
HANDY SCANNER 


The Handy Scanner 3000 Plus comes 

bundled with ZSoft's top-selling PC Paint- 
brush Plus and DFI’s SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 


e DESKTOP PUBLISHING | | your scanned images. Using SCAN, you can save 
e WORD PROCESSING | i your images into TIFF, PCX, IMG, MSP, and CUT 


• DATA BASE APPLICATIONS image files or convert between the formats. Using 


ImageTools, you can interface the Handy Scanner 
* HIGH LEVEL LANGUAGE INTERFACE 3000 Plus with dBase IV, dBase Ill +, and compatibles 


such as Cilpper, Foxbase or design custom 
| applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 


Available as options are DFl’s OCR package, 
which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 


e CAD APPLICATIONS 


DFI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida- 
ting all the advanced hardware features you 
have come to expect from the company that 

introduced hand scanners to the world, our J 
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trademarks or registered trademarks of their respective companies. 
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Antialiasing lets programs squeeze higher resolution 
out of VGA displays 


Michael A. 


emember the first, crude computer graphics? 
With screen resolutions of about 320 by 200 
pixels, and a limited number of colors (in numer- 
ous cases, exactly two), early microcomputer 
graphics forced users and programmers to get 
creative, both in drawing graphics and in imagining that the 
image on the screen really looked like what it was supposed to. 

That has all changed, thanks to high-resolution screens and 
technology that allows for millions of colors. Of course, not 
everyone can afford the latest state-of-the-art video display. But 
there are ways to get more out of your current display. 

One way is a technique known as antialiasing, which can 
give any video display the smoothness—though not the full 
sharpness—of a display with twice the resolution. Diagonal 
lines lose their stair-step appearance, and small type becomes 
more readable. There are trade-offs; a 16-color display is re- 
duced to only two colors, and the displayed image is slightly 
blurred. But since the human brain is good at compensating for 
blur, the overall effect is remarkably pleasant and effective. 
(See photo 1.) 

As an example, I'll show how antialiasing doubles the effec- 
tive resolution of a 640- by 480-pixel VGA display. 


How It's Done 
The key idea of antialiasing is that a line on the screen cuts a 
swath across a grid of pixels (see figure 1). It fills some pixels 
completely and others only partly. To produce an antialiased 
image, the partly filled pixels are only partly illuminated. For 
instance, a half-full pixel is displayed at half brightness. This 
smooths out the jagged appearance of lines and other shapes. 

To keep track of how much of a pixel is filled, you divide it 
into 4 subpixels (see figure 2) and assign 1 bit to each. As it 
happens, the VGA already assigns 4 bits to each pixel to distin- 
guish 16 colors. 

To achieve antialiasing, all you have to do is treat the color 
bits as subpixels and then translate the colors into appropriate 
percentages of illumination. The colors corresponding to 


Covington 


binary 0001, 0010, 0100, and 1000 will be 25 percent illumi- 
nated; those corresponding to 0011, 0101, 0110, 1001, 1010, 
and 1100, half illuminated; and so on. The color of each pixel 
will then show how many of its subpixels are illuminated, but 
not which ones. 


Setting Up the VGA 

Procedure SetUpAntialiasing (see listing 1) does all the 
Work. First, it uses SetGraphicsMode to invoke 640 by 480 16- 
color mode (denoted by hexadecimal 12). SetGraphiesMode 
also sets the Pascal global variable DirectVideo to false so that 
all write and writeln statements will use the BIOS; other- 
wise, the Pascal run-time I/O package would run into problems 
because it doesn't know the screen is in graphics mode. 

Then, SetUpAntialiasing maps VGA colors 0 to 15 onto 
VGA color registers 0 to 15. At any given time, 64 colors can be 
defined, but only 16 can be used, so you just use the first 16. 

continued 


Photo 1: By smoothing the transitions, antialiasing removes 
the stair-step appearance of lines and curves. 
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ANTIALIASING 


Figure 1: As a line cuts a swath across a grid of pixels (left), 
partly filled pixels are partly illuminated (right). 


SUBPIXEL BIT MAPPING 
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Figure 2: То keep track of partial filling, each pixel is divided 
into 4 subpixels. By mapping subpixel bit patterns onto color 
registers, the display produces the appropriate brightness. 


The next step is to define these 16 colors. Recall that each 
color number, 0 to 15, is actually a 4-bit binary number, and 
you are treating the 4 bits as subpixels. So the brightness per- 
centage assigned to each color depends on the number of 1s in 
its binary representation. 

The five constants cO, c1, c2, c3, and c4 give the brightness 
values for 0 percent, 25 percent, 50 percent, 75 percent, and 
full illumination. To produce different shades of cyan (black to 
full bright), you assign the values in the appropriate c variables 
to both green and blue phosphors, leaving red at 0. You may 
prefer a yellow-brown (red plus green) or gray-white display 
instead. You could even get other hues by assigning fractions of 
the total brightness to red, green, or blue in ways of your own 
choosing. 


Plotting Antialiased Displays 
There are two basic operations for plotting a point: PlotSub- 
pixel, which illuminates a single subpixel, and PlotDot, 
which illuminates 4 adjacent subpixels (see listing 2). A "dot" 
thus plotted is the size of a full pixel but does not necessarily 
coincide with one. Plotting with dots results in smooth-edged 
figures; plotting with individual subpixels does not, because 
the smoothing effect applies only to the edge of a relatively 
large area of subpixels. 
As you might guess, PlotSubpixel sets a single bit in the 
continued 
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Listing 1: Basic video routines for antialiasing. 


program Antiallasing; 
uses CRT, DOS; 


procedure SetGraphicsMode(mode: integer) ; 
var regs: Registers; 
begin 

regs.ax := (mode mod 256); 

intr($10, regs) ; 
DirectVideo := 
end; 


false; 


procedure SetPaletteRegister 
(register, value: integer) ; 
var regs: Registers; 
begin 
regs.ax := $1000; 
regs.bx := ((value mod 64) shl 8) 
+ (register mod 16); 
intr($10, regs) 
end; 


procedure SetColorRegister 
(register, гей, green, blue: integer) ; 

var regs: Registers; 

begin 
regs.ax : 
regs.bx : 
regs.dx := ((red mod 64) shl 8) + lo(regs.dx); 
regs.cx := ((green mod 64) shl 8) + blue; 
intr($10, regs) 

end; 


$1010; 
register; 


procedure SetUpAntialiasing; 
const 

Full brightness 
3/4 brightness 
Half brightness 
1/4 brightness 
No brightness 


f» www ug 


E 
SetGraphicsMode($12) ; 


SetColorRegister( 0,0,с0,с0); | for 0000 
SetColorRegister( 1,0,01,c1); { for 0001 
.- Likewise for all other 4-bit patterns... 
SetColorRegister(15,0,c4,04); { for 1111 } 
end; 


for 1:20 to 15 do Seen) | for 2060 | 


Listing 2: Subpixel plotting routines. 


procedure PlotSubpixel(x,y:integer); 
| Illuminate a subpixel. 
Coordinates are 0..1279, 0..959. } 
var 
offset: word; 
plane, planemask, oldval: byte; 
begin 
{ Select appropriate memory plane } 
plane := (y and 1)+(у and 1)+(х and 1); 
planemask := 1 shl plane; 
port[$3CE] := 
port[$3CF] := plane; 
port[$3C4] :» 2; 
port($3C5] := planemask; { for writing } 
S Set value in memory } 
:5 x div 2; 
я := y div 2; 
offset :- word(y) * 80 + x div 8; 
oldval :- men[$4000: offset]; 
men [34000: offset] :- oldval or 
($80 shr (x mod 8)); 


{ for reading } 


end; 


procedure PlotDot(x,y:integer); 
A dot is the size of a full pixel } 
but need not coincide with one. } 
begin 
PlotSubpixel(x,y); 
PlotSubpixel(x,y41); 
PlotSubpixel(x+1,y); 
PlotSubpixel(x+1, y+1) 
end; 
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Bresenham’s Line and Circle Algorithms 


I n 1965, J. E, Bresenham devised the 
standard way to plot lines on a com- 
puter. Bresenham’s line-drawing algo- 
rithm applies to lines that are within 45 
degrees of horizontal. You can bring 
steeper lines into this range by reversing 
the roles of x and y. 

For the purpose of this explanation, 
assume that lines slope up to the right 
(you can deal with negative slopes by re- 
versing a sign). The algorithm starts at 
one end of the line and moves horizon- 
tally to the other end, plotting a pixel in 
each column. At times the plotted line 
stays on the same row of pixels, but if 
the line has any slope that can be repre- 
sented on the screen, it eventually 


moves up to the next row in order to fol- 
low the slope (see figure A). The prob- 
lem is how to determine when to move 
up to the next row. 

You have to keep track of the true 
height of the line. Every time you incre- 
ment x (move 1 pixel column), y should 
increase by ( у —yi)/(x2 —x). Actually, 
since a pixel row is an incremental ele- 
ment, the row number either stays the 
same or increases by an integer. If you 
store the discrepancy in the variable e 
and add ( y; —y1)/(x? —x;) to it with each 
new column, then you can advance to 
the next row when e reaches 0.5. When- 
ever you move to the next row, you sub- 
tract ] from e. 

Bresenham eliminates the slow float- 
ing-point operations in the following 


Figure A: Bresenham’s line 
algorithm displays a line by 
determining which pixels are 
appropriate. The math is done with 
integers, thus avoiding the overhead 
of floating-point operations. 


way: If you start e at 0.5 and test for 1, 
you can use only integers by multiplying 
the variables and tests by 2(x; —x;). The 
sign of e doesn't change, so the compar- 
isons still work the same way. Eliminat- 
ing the floating-point calculations and 
tests speeds up the operation. 
Bresenham also devised an efficient 
way to plot circles. Again, the key is to 
move incrementally and choose pixels 
one at a time. The center of the circle is 


Figure B: Following a circle requires 
vertical, diagonal, and horizontal . 
moves. 


„treated as the origin, and plotting starts 


at x -0, y=r. The question is then 
whether to get to the next pixel by mov- 
ing vertically, horizontally, or diago- 
nally (see figure B). 

In making its decision, the algorithm 
thinks about moving diagonally to 
(x+1, y — 1) and asks how close to the 
circle it would end up. There are three 
possibilities. If it would land very close 
tothe circle, it goes ahead and moves di- 


Photo 2: When you display the test pattern, the width of lines 
is inversely proportional to the desired brightness; if the lines 
look alike from a moderate distance, then the balance between 
width and brightness is correct. 
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VGA’s video memory. This is a surprisingly complex task. 
First, VGA memory is divided into four planes that share the 
same address space; the 4 bits of each pixel are on different 
planes. So the first task is to tell the VGA which plane to use. 

This is the purpose of several port I/O statements. Perverse- 
ly, the VGA selects planes in different ways for reading and 
writing. To select the plane to be written, it uses a bit mask 
(0001, 0010, 0100, or 1000); to choose the plane to be read, it 
uses binary numbers (00, 01, 10, 11). This done, PlotSub- 
pixel reads a byte from memory, toggles ] bit, and writes it 
back. PlotDot simply calls PlotSubpixel on four neighboring 
points. 

Given PlotDot, it's easy to construct line- and circle-draw- 
ing routines (see the text box “Bresenham’s Line and Circle 
Algorithms" above). 


Gamma Correction 
One technical problem remains: How do you get a pixel to be 
half, or 25 percent, or 75 percent of full brightness? Bright- 
nesses are numbered from 0 to 63, and it's naive to assume that 
halfway up the scale is really half brightness. 

This is the familiar problem of video gamma correction. In 
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Listing A: Bresenham’s line and circle algorithms. 


( Sign(x) is -1 if x«0, otherwise 
1 


( E o swaps values of a and 
b 


procedure Line(x,y,x2,y2: integer) ; 
{ Note: If line is steep, 
meanings of x and y are 
swapped throughout. } 
var 
1, steps, sx, sy, dx, dy, e: 
integer; 
steep: Boolean; 
begin 
dx := abs(x2-x); sx: 
Sign(x2-x); 
dy := abs(y2-y); sy: 
Sign(y2-y) ; 
steep := (dy > dx); 
1f steep then begin 
ѕмер(х,у); swap(dy,dx) ; 
swap(sx,sy) 
end; 
e := 2#ду - dx; 
for 1:=1 to dx do begin 
if steep then PlotDot(y,x) 
else PlotDot(x,y); 
while e >= 0 do begin 
y {= y + ву; 
e ;= е ~ 2*dx 
end; 
X := X + SX; 


agonally. If a diagonal move would land 
it outside the circle, it moves vertically, 
to get closer in. If a diagonal move 
would land it too close to the center, it 
moves horizontally to get further out. 


e := e + 2*dy 
end; 
PlotDot(x2,y2) 

end; 


procedure Circle(xc,yc,radius: 
integer); 
var 
X,y,d: integer; 
begin 
x = 0; 
y := radius; 
d := 2*(1-radius); 
while y » x do begin 
PlotDot(xe+x,ye+y) ; 
also (xc-x,yc-y), etc., to 
reflect each point into 
all eight octants } 
if d + y > 0 then begin 
yJ := 5-1; 
d := d - 2#у + 1 
end; 
if x > d then begin 
Х ‘= x + 1; 
d := d+ 2%x¥ + 1 
end; 
end; 
end; 


compare these distances without doing 
any floating-point arithmetic. Since the 
equation of a circle is у = 4/(r? —x2), the 
job seems far from trivial. 

But recall that to get to any point 


values of x and y starting at (0, r). It's 
easy to sum a series involving x and/or y 
along the way. In particular, the sum of 
(1 + 2x) for all x and (1—2y) for all y 
turns out to be (x + 1)? + (y-1P—r?, 

That's ideal, since (x - 1)? + ( y- 1? 
is the square of the distance from 
(xt 1, y-1)—the contemplated diag- 
onal point—to, the center of the circle, 
and r? is of course the radius. The dif- 
ference between them tells you whether 
you're on the circle, inside it, or outside 
it. Because it's a difference of squares 
(not the same thing as a squared differ- 
ence), it needs to be compared to x and y 
rather than to O or 1. 

The circle algorithm in listing A is 
more concise than the versions usually 
given in the literature. It divides the cir- 
cle into eight octets with a common al- 
gorithm. Studying it, I began to suspect 
that no one had ever hunted down all the 
redundancies in the arithmetic—or if 
they had, they kept the results strictly 
proprietary. There doesn't need to be 
even a single floating-point operation. 

As shown, the algorithm computes 
only an eighth of a circle and obtains the 
rest by reflecting about the axes. To 
adapt the routine to devices with differ- 
ent horizontal and vertical pixel spacing 
or to draw ellipses, modify it to loop 
while y>0 rather than y»x, use only the 
first four PlotDot calls, and multiply 


Bresenham's key insight was how to 


photography, gamma is the slope of the function relating origi- 
nal brightness to reproduced brightness. High gamma equals 
high contrast. But the function is actually nonlinear, and there- 
in lies the problem: How do you straighten it out? 

Fortunately, all that's needed for the present purpose is a 
simple experiment. Plot a line 1 pixel wide at full brightness, a 
line 2 pixels wide at half brightness, and a line 4 pixels wide at 
one-quarter brightness. Then step back until you can't see the 
difference in width. If the lines look equally bright, their 
brightnesses are correct. Similarly, a 75 percent-bright line 4 
pixels wide can be compared with a conventional line 3 pixels 
wide (see photo 2). That's how the values of cO, c1, c2, c3, and 
c4 were obtained for this program. 

Gamma correction changes whenever you move to another 
monitor or adjust your brightness or contrast control. It also 
changes when images are photographed or reproduced in other 
ways. Fortunately, gamma correction doesn't have to be per- 
fect for antialiasing to be effective. 


What You See Is... 
The best-looking two-color display from a VGA is available 
only through antialiasing. It is easy to implement antialiasing 


(x, y), you go through all intervening 


the term 2*y by the appropriate constant 
when updating d. : 


on the VGA because of its design. Even though antialiased dis- 
plays take longer to plot, the result contains four times as much 
information. 

If high resolution is more important than the number of 
colors available, you might want to consider this approach for 
your application programs. ш 


Editor's note: The actual code is in Pascal and is available in a 
variety of formats. See page 5 for details. The code includes 
routines for implementing all the concepts in this article, in- 
cluding the antialiasing test programs for Bresenham’s line and 
circle algorithms. It runs in Quick Pascal or Turbo Pascal but 
does not use Microsoft's or Borland s graphics units. Instead, it 
performs BIOS calls directly, so it will be easy to translate into 
other languages. 


Michael A. Covington does research on logic programming and 
natural-language processing at the University of Georgia. He is 
coauthor of Prolog Programming in Depth (Scott, Foresman, 
1987) and Dictionary of Computer Terms (Barron s, 1986) and 
former contributing editor of PC Tech Journal. He can be 
reached on BIX as "mcovington. " 
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Henry Ford said that people could 
| have the Model T in any color they 
© E S long as it was eee 
i 1 Well, the keyboard is about to 
Announcing the end of the keyboard as we know it. — , Welt, the keyboard i c 
Because the Switchboard” is here. 
The world’s first user-configurable 
keyboard is a radical new product 
based on a very simple idea: That 
computers should adapt to the people 
who use them. 
Instead of the other way around. 


The unique modular design lets 


you arrange the Switchboards layout 
in any configuration that makes you 
comfortable. 

And the more comfortable you are, 
the more productive you are. 

To make you even more so, 
Datadesk is introducing a family 


of additional modules for the 
Switchboard. 

Including a trackball, a vertical set 
of 15 function keys, a 24-key module 


of programmable macro keys suitable 
for 8270 emulation, and a dvorak 
alpha pad. 

And that's just the beginning. 

Because were at work on still more 
modules designed to make the 
Switchboard even more powerful— 
and more flexible. 

Speaking of flexibility, the 
Switchboard is the first keyboard ever 
to be compatible with both IBM^and 
Macintosh" computers. 
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OBJECT-ORIENTED 
PROGRAMMING 
FOR WINDOWS 


Using OOP to develop applications 
for Microsoft Windows 


Zack Urlocker 


m pplications developed for standard graphical 

А | user interfaces are becoming more and more 
| popular, since these programs offer a consis- 
| tent, easy-to-use interface, a reduced learning 
| curve, and better integration of programs. De- 
spite the advantages for end users, programming for a GUI with 
atraditional language can be overwhelmingly difficult. Object- 
oriented programming (OOP) reduces the complexity of GUI 
programming by encapsulating standard windowing behavior 
into predefined objects. 

I'll review the basic principles of windowing environments 
and OOP, and then ГЇЇ walk through the design and implemen- 
tation of a simple business graphics program called Chart. 


GUIs: Good News for End Users and Programmers 

In an increasingly competitive software market, programmers 
developing for GUIs have an edge over those creating tradition- 
al character-based systems. Not only is there the advantage of 
easy-to-use applications, but GUIs provide the programmer 
with a rich application programming interface (API) and, in 
many cases, a device-independent graphics system. 

For example, programs developed for Microsoft Windows 
support CGA, EGA, VGA, and Hercules graphics modes, as 
well as hundreds of displays and printers. Since the device 
drivers are part of Windows, you can distribute one application 
that will run on any system. Writing configuration programs 
and device drivers, thankfully, are the GUI’s responsibility, 
not the application’s. There’s also the ability to cut and paste 
between programs and create automatic hot links with Win- 
dows’ Dynamic Data Exchange protocol. This makes it possi- 
ble to integrate your application with other Windows programs 
you might create or with commercial applications such as 
Microsoft Excel. 

Nevertheless, as in the laws of physics, every force has an 
equal and opposite force when it comes to programming for a 
GUI. The ease of use you supply to the end user comes at the 
expense of mastering the complexity of the API. Microsoft 


Windows and the Macintosh Toolbox each have over 400 func- 
tion calls, about 10 times as many as there are in MS-DOS. 
Even for the simplest of programs, you need to be acquainted 
with the details of standard windowing behavior, dialog boxes, 
menus, memory management, and event-driven programming. 

Programming for a GUI with a traditional language is a little 
like running the Boston Marathon wearing hiking boots and a 
three-piece suit. Even if you’re used to regular jaunts and occa- 
sional sprints, be prepared to hit the wall after about 20 miles. 
In programming terms, that’s about 3000 lines of code, or what 
it might take you to create a half-decent text editor for a GUI. 
Even a “Hello, world!” program is about 300 lines of code 
when all is said and done. Of course, if you regularly undertake 
programming marathons, you may prefer to investigate OS/2 
Presentation Manager, the triathlon of programming with over 
1000 function calls. 

You might be wondering if there is a way to build a higher 
layer on a GUI so that you don’t have to know all the details of 
the API. OOP offers the ability to do just that, and more. 


GUI Programming for the Rest of Us 

OOP has always enjoyed a close relationship with graphical sys- 
tems and GUIs. Smalltalk, the first completely object-oriented 
environment, was developed hand-in-hand with the pop-up 
menus, windows, and mouse that have become associated with 
systems like the Mac and Microsoft Windows. 

Of course, the association between OOP and GUIs is by no 
means a historical accident. Graphical environments have an 
inherent complexity that makes them good candidates for the 
benefits of OOP. As a result, OOP has caught on widely on plat- 
forms such as the Mac, Microsoft Windows, and the NeXT 
machine. 


Objects in a Graphical Environment 

Many elements of a GUI can be conceived of as objects made up 

of both data and functionality. For example, a generic window 
continued 
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raphical 
environments have an 
inherent complexity that 
makes them good 
candidates for OOP. 


includes private data to maintain its location, size, and built-in 
functionality so that it can be scrolled, moved, and resized. Ap- 
plication windows that you create should automatically include 
the characteristics and functionality of generic window ob- 
jects. 

More formally, this process is known as inheritance. In ef- 
fect, you can create subclasses or descendants of existing kinds 
of objects. For example, if the Window class defines the data 
and functionality of generic windows, then you can create a de- 
scendant class, ChartWindow, which adds to this the ability to 
create and display charts. There is no need to duplicate or even 
understand the implementation of the generic behavior in the 
Window class. 


MICROSOFT WINDOWS MESSAGES  — 


Table 1: Windows messages and their associated events 
and parameters. 


Message Event wParam ІРагат 


WM_KEYDOWN Key press 
WM_LBUTTONDOWN Left mouse button 
WM_SIZE Window resize 
WM_ACTIVATE Window selected Туре Handle 
WM_HSCROLL Window scrolls Code Position 
WM_CLOSE Window closed — — 
WM_PAINT Repaint the window — Paint struct 
WM_COMMAND Menu command Item Type 


Key code Repeat count 
State Location point 
Type  Width/height 


Unlike traditional function libraries, where you are locked 
into the limitations imposed by the original programmer, in an 
object-oriented system you're free to override any of the inher- 
ited functionality. This gives you the ability to further custom- 
ize objects for more specialized behavior. For example, if your 
application requires that the main window cannot be resized or 
closed, you can simply override these capabilities. 

Many object-oriented languages have numerous predefined 
classes of objects that give the programmer a head start in de- 
veloping applications for GUIs. Actor, for example, includes 
classes of windows, dialog boxes, and graphics, as well as data 
management. The standard classes provide the generic capabil- 
ities common to all Windows applications, thereby eliminating 
the need to become involved in the details of memory manage- 
ment, pointers, handles, and most of the API. 


Beyond Windows and Dialog Boxes 

If OOP only allowed you to simplify the development of user 
interfaces for GUIs, it would still provide a dramatic increase 
in programming productivity. However, OOP goes beyond 
windows and dialog boxes. In an OOP system, all the logical 
entities that make up your application can be created as objects. 
Since objects are both data and functionality, they more closely 
resemble the real-world entities you're dealing with, giving you 
a solution that is easier to understand. 

For example, an accounting program would be made up of 
objects that correspond closely to the real world, such as led- 
gers, transactions, and accounts. In the Chart program, you 
will create pie chart and bar chart objects, as well as a chart 
window and chart dialog box. These objects embody all the 
functionality that you expect of a chart, window, and dialog 
box, respectively. 

Objects can be made up of other objects declared as instance 
variables. Instance variables correspond to fields in a data 
structure. For example, a Chart object has instance variables 
called data and labels that are arrays of integer objects and 
string objects, respectively. 


Handling Window Events and Messages 
Most graphical environments are event-driven systems. For ex- 
ample, when the user presses a key or clicks the mouse, this is 
an event that is trapped by the GUI and handled by the appli- 
cation. On the Macintosh, for example, applications contain a 
main loop that polls for events and determines how to handle 
them. 

In Microsoft Windows, events are more generalized and are 


USER EVENTS IN MICROSOFT WINDOWS 


User clicks the mouse button 
in.a window. 


Window sends 

—* WM LBUTTONDOWN 
message with lacation paint 
as а parameter. 


= The ChartWindow object gets the 
WM LBUTTONDOWN message 
and responds appropriately. 


Figure 1: Most events are initiated by the user. In the example, the user presses the mouse button, causing a WM. LBUTTONDOWN 


message to be sent to the Window in which the user clicked. 
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treated as messages. When ап event occurs, Microsoft Win- 
dows sends a message to the appropriate window. Figure 1 
shows how events are processed in Microsoft Windows. 

Microsoft’s window messages are sent with two parameters 
to supply additional information. These are known as the word 
parameter or wParam, a 2-byte number, and the long parameter 
or 1Param, a 4-byte pointer. For example, when you press a 
key, a WM_KEYDOWN message is sent to the window, with the 
wParam giving the value of the character. Table 1 shows exam- 
ples of other Windows messages and the meaning of the param- 
eters. 

When developing a Windows application in C, you process 
the messages by writing a function known as the WndProc, 
which contains a switch statement to determine what the mes- 
sage is and how it should be handled. An example of the 
WndProc function is shown in listing 1. 


Messages and Methods 
In an object-oriented system, all computation is done by send- 
ing messages to objects. Like messages in a windowing envi- 
ronment, a message is simply a request to an object to perform 
some action. To draw a chart, for example, you send a draw 
message to a Chart object: 


draw(myChart, context); /* Actor code */ 


In this example, myChart is the receiver of the draw message, 
and context is an argument indicating the display context 
where the drawing is to take place. To respond to the draw mes- 
sage, the Chart object must define a draw method. Thus, a 
message corresponds to a function call, and a method corre- 
sponds to a function definition in a procedural programming 
language. 

One major distinction between a message and a function call 
in a procedural language is that the different objects can re- 
spond to the same message in different ways. For example, all 
graphical objects, including rectangles, ellipses, points, and 
charts, can respond to the same general-purpose draw mes- 
sage. In a procedural language such as C, you would have to 
know what type of data you are dealing with and then call the 
appropriate function. In an object-oriented language, the sys- 
tem handles this task for you. 

The ability of objects to respond to general-purpose mes- 
sages in different ways is known as polymorphism, meaning 
“many behaviors." Polymorphism lets you write more generic, 
reusable code, since the objects themselves will handle the 
details. 

Since object-oriented languages already handle messages, 
Windows messages can be handled easily. In Actor, Windows 
messages are automatically trapped and sent as Actor messages 
to the appropriate window object, with no code required by the 
programmer. Higher-level Actor methods hide many details of 
processing the Windows messages. 

For example, the Window class defines a WM. PAINT method 
to trap the message requesting the window to repaint itself. The 
WM PAINT method will allocate memory for repainting, and 
then it will send an Actor paint message with a display context 
in which to draw. Code for the WM. PAINT method is shown in 
listing 2. 

Since this code is already built into the system, descendant 
classes merely have to respond to an Actor paint message. 
They do not have to directly allocate or deallocate memory for 
the display context. 

In order to redraw the chart contained in a ChartWindow, the 
paint method is written as shown in listing 3. Of course, this 


Listing 1: WndProc for Microsoft Windows in C. This 
code shows the logic of how Windows messages are 
processed in C. Processing details are in the user- 
defined functions newfile(), openfile(), 
savefile(), help(), hittest(), and keypress( ). 


long FAR PASCAL WndProc(hWnd, message, wParam, lParem) 
HWND hWnd; window handle */ 
unsigned message; type of message */ 
WORD wParam; word parameter */ 
LONG lParam; long parameter */ 
short x, y; mouse location */ 


{ 


FARPROC lpProcAbout; 
HMENU hMenu; 


ptr to About function */ 
handle to system menu */ 
switch(message) what event has occurred? */ 


case WM_SYSCOMMAND: 


/* system menu commands */ 
1f (wParam == IDABOUT) 


/* About... menu command #/ 

/* display a dialog box */ 
lpProcAbout = MakeProcInstance(About, hInst); 
DialogBox(hInst, "AboutBox", hWnd, lpProcAbout); 
freeProcInstance(lpProcAbout); 

break; 

else /* do default processing */ 
return(DefWindowProc(hWnd, message, wParam, lParam)); 


case WM. COMMAND: 


/* menu commands */ 
switch(wParam) 


/* what menu item? */ 


case CW FILE NEW: 
newfile( ); 

break; 

case CW_FILE_OPEN: 
openfile(); 

break; 

case СИ FILE SAVE: 
savefile(); 

break; 

case CW HELP: 
help(); 

break; 


/* various menu commands */ 


break; 


case WM_LBUTTONDOWN: 
х = LOWORD(1Param) ; 
y = HIWORD(1Param) ; 
hittest(hWnd, x, y); 
break; 


/* left mouse button */ 
/* x coordinate x] 
/* y coordinate xj 
/* hit test logic */ 


case WM_KEYDOWN: ]* key press 
keypress(hWnd, wParam); /* key press logic 
break; 
[* 
* other messages go here... 
* 


сазе WM_DESTROY: /* quit the application */ 


PostQuitMessage(0); 
break(); 


default: /* default processing */ 
return(DefWindowProc(hWnd, message, wParam, lParam)); 


return(NULL); 


code simply sends a draw message to the Chart object, which 
must in turn handle the details of drawing. 


Objects as Abstract Data Types 
By defining a complete set of messages that objects understand, 
you can shield the physical representation from users. This 
makes it possible to treat objects as abstract data types that can 
be manipulated without regard for their physical implemen- 
tation. 

continued 
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Listing 2: Trapping Windows messages in Actor. 

This method defines default processing of the WM. PAINT 
message in the Window class. It allocates memory for 
the paint structure, creates a display context, and sends 
an Actor paint message to the window. When finished, 
the memory used for painting is deallocated. The self 
parameter refers to the window that was clicked in; de, 
hPS, and 1pPS are local variables referring to the 
display context, handle to the paint struct, and long 
pointer to the paint struct, respectively. If you define 
any descendant classes, they should define a paint 
method to handle redrawing in the display context. 


e WM PAINT(self, wParam, lParam | dc, hPS, lpPS) 


hPS :- asHandle(paintStruct); /* get a paint struct */ 
lpPS := globalLock(hPS) ; /* lock down memory x] 
de := Call BeginPaint(nWnd, 1рР5); /* get display context */ 
paint(self, dc); * send Actor message */ 
Call EndPaint(hWnd, lpPS); [ж finish painting */ 
globalUnlock(hPS) ; /* unlock memory x] 


Listing 3: The paint message for ChartWindow, which is 
used to redraw the chart when necessary. 


Def paint(self, context) 


if chart then 


draw(chart, context); /% tell the chart to draw */ 
endif; 


Listing 4: The init( ) function initializes a new Chart 
object and its instance variables. The data and labels 
collections have an initial size of 10 but will 
automatically grow to accommodate additional data. 
The variables are used as follows: data refers to a 
collection of data values; labels is a collection of 

text labels; space is an integer indicating the spacing 
between items; scale is a point indicating the scale 

to be used; and 1ead is a point indicating the lead 
spacing to be used. The resetScale( ) function sets the 
scale instance variable to a point. Descendant classes 
may override this method. The resetLead( ) function 
sets the lead instance variable to a point. Descendant 
classes may override this method. 


^ init(self) 
data := new(OrderedCollection, 10); 
labels :- new(OrderedCollection, 10); 
space :- 10; 
resetScale(self); 
resetLead(self); 

Def resetScale(self) 


scale := 10810; 


Def resetLead(self) 


lead :- 10810; 


290 BYTE * MAY 1990 


Listing 5: Code for reScale and draw methods of 
Charts. The first function, reScale( ), rescales the 
chart based on data and area. Descendant classes will 
define the adjustScale method. The second function, 
draw( ), is used to draw a chart in the given display 
context by drawing the data and the labels. 


Def reScale(self | max) 


max := 0; [* find the maximum */ 
c 
using(item) 
1f item » max 
then max := item; 
endif; 


J 
if max > O then 
resetLead(self); 
adjustScale(self, max); 
endif; 


/* rescale according to max */ 


Def draw(self, context) 


if area then 
drawData(self, context); 
drawLabels(self, context); 
else 
error(self, stackTop(), #areaNilError); 
endif; 


Listing 6: In the HBarChart class: This resetLead( ) 
overrides the inherited resetLead method to allow more 
room for the labels on the left edge of the chart. The 
adjustScale( ) function adjusts the scale based on the 
data and area. The drawLabel( ) function draws the 
labels, computes the positions, and converts the label 
into a string. The drawData( ) function draws the data 
elements in the given display context. It computes the 
positions based on scale and lead (x, y, and dRect are 
temporary variables). 


Def resetLead(self) 


lead :- 90820; 


a. adjustScale(self, max) 


Scale := point((x(area) – 2 * x(lead)) / max, 15); 


E drawLabel(self, context | str, x, y) 


x vs 15 /* left edge */ 
do(size(labels), /* for each label */ 
(using(i) 
y := y(lead) + i * (y(scale)+space); /* vert. location */ 
str := asString(labels[1]); /* convert it */ 
drawText(self, x, y, str, context); /* draw it */ 
) 


} 
Def drawData(self, context | x, y, dRect) 


x := x(lead); 
do(size(data), 
{using(i) 

y := y(lead) + 1 * (y(scale)+space); /* vert. location */ 

dRect := rect(x, y, /* create a rect x] 

x + data[1]*x(scale), 
+ y(scale)); 
fill(dRect, stock(GRAY_BRUSH), context); /* draw it */ 


3 


/® left edge of bar */ 
/* for each item x / 
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For example, the physical representation of Chart objects is 
considered private. Users of Chart objects do not need to know 
how Charts are implemented or what their instance variables 
are. Instead, they send messages to Chart objects to perform 
certain actions, set their private data, or return a value. These 
messages define the “public protocol.” In the case of Chart 
objects, the protocol might include messages such as draw, 
size, and reScale. You can then send messages to objects tell- 
ing them what to do without getting caught up in the details of 
how they do it. Figure 2 shows a diagram of a Chart as an ab- 
stract data type. 

The advantage of separating the public protocol from the pri- 
vate implementation is that it reduces the dependencies in the 
system to a well-defined interface. You can easily change the 
internal implementation of Chart objects knowing that users of 
Charts will not be affected. 


Designing the Chart Application 

Since the Chart application is quite simple, it has only a few 
different classes, including ChartWindow, ChartDialog, and 
several kinds of charts that descend from the Chart class. 

Figure 3 shows a class tree for the Chart application. Table 2 
describes the classes. The Chart class is used to define all the 
common data and functionality among the various kinds of 
charts. For example, all charts should respond to the same 
messages: draw, reScale, print, load, save, and so on. 

Similarly, all charts contain the same instance variables: 
data and labels maintain the numeric data and the string 
labels that will be plotted; area and scale are point objects; 
and lead and space are integer objects. 

The only real difference between the different kinds of 
charts is how they implement the details of drawing the data 
and labels. All the common code is stored in the Chart class 
and automatically inherited by the descendant classes. Since 
there is nothing chart-like already in the system, the Chart 
class descends directly from the Object class, inheriting only 
minimal object functionality. 

The code to initialize new Chart objects is shown in listing 
4, Initialization is broken down into three methods to allow de- 
scendant classes to override parts of the initialization as neces- 
sary. For example, horizontal bar charts may have a need for 
different lead spacing to accommodate text labels. Thus, they 
can override the resetLead method inherited from the Chart 
class with their own methods. Note that the inherited code of 
class Chart exists only once in the application; it is not copied 
into the other classes. Inheritance lets you reduce the size of the 
application by factoring common parts into ancestor classes. 

A chart will receive messages to draw or reScale from the 
ChartWindow in which it is contained. For example, if the user 
resizes the ChartWindow, the ChartWindow will send a re- 
Scale message to the chart. Listing 5 shows the code for the 
draw and reScale methods using two interesting messages, do 
and error. 

The do message lets you loop over a collection’s items and 
perform a block of code without having to keep a count. For 
example, the code 


do(aCollection, /* iterate over a collection X/ 
(using(item) /* item is the loop variable */ 
printLine(item) /* print each item */ 
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iterates through all items in a collection, printing each. The do 
message is understood by all the system’s collections—Arrays, 
continued 
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Figure 2: The Chart object has a private internal 
implementation and a public protocol layer. 


THE CHART APPLICATION 
CLASS THEE 


VBarChart | PieChart 


Figure 3: The Chart class defines common data and 
functionality among the descendant classes. 


CLASSES IN THE CHART APPLICATION 


Table 2: A description of each class used in Chart, the 
sample application. 


HBarChart 


Class Purpose 


Display the chart, handle user interaction. 
Allow the user to edit the chart data points. 
Formal class to define common chart functions. 
Horizontal bar chart. 

Vertical bar chart. 

Pie chart. 


ChartWindow 
ChartDialog 
Chart 
HBarChart 
VBarChart 
PieChart 
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Listing 7: The Chart application header file, chart.h, 
contains the constants for the charting program. 


#define TWO PI 6.283185307 /* for pie charts */ 
#define CW FILE NEW 501 
#define СМ. FILE OPEN 502 
Bdefine CW. FILE. SAVE 503 
#define CW HELP 600 


/* menu item IDs */ 


#define CW HELP. BOX 801 /* dialog box IDs */ 


Listing 8: Menu handling in the ChartWindow class. 
This init( ) automatically initializes new ChartWindow 
objects by setting up the menus and their logic. The 
menu definitions are loaded from resources. The actions 
dictionary provides the menu logic. Keys in the 
dictionary give the menu item ID. Values in the 
dictionary give the message to be performed. The 
command( ) function handles menu commands using a 
data-driven approach. The first argument, menuItenm, 
indicates the menu item ID. It looks up menuItem 

in the actions table, and if it is found, performs the 
appropriate action. It ignores 1Paran. 


‘a init(self) 


chart := new(VBarChart); 
addAbout(self); 
loadMenu(self, "CWMenus'); 
setMenu(self, hMenu); 


/* default chart type */ 
/* add an "about box" */ 
/* load menu resources */ 


actions := new(Dictionary, 4); /* add menu item logic */ 
add(actions, CW. FILE NEW, fnewChart); 

add(aetions, CW FILE OPEN, frestoreFile); 

add(actions, CW FILE. SAVE, #saveFile); 

add(actions, CW HELP, #help); 


) 


Def command(self, menuItem, lParam) 


if actions[menuItem] then 
perform(self, actions[menuItem]); 
else 
beep( ); 
еггогВох("Еггог", "Undefined command: " 
+ asString(menuItem))); 
endif; 


OrderedCollections, SortedCollections, and others. The 
error message lets you define your own error conditions. You 
can flag different error conditions and easily define your own 
error handlers for different kinds of objects. 


Chart's Descendant Classes 

To fully implement the charts, each descendant class must de- 
fine the drawData, drawLabels, and adjustScale methods as 
shown in listing 6 for the HBarChart class. These methods im- 
plement the rest of the protocol for Chart descendant classes. 
The drawData method calculates the location of each bar in the 
chart as a rectangle from the left edge. Then the rectangle is 
drawn in gray by sending it a 111 message. 

The code for VBarChart is similar to that for HBarChart. 
For the PieChart class, the implementations of drawLabels 
and drawData are different, since drawing a pie chart can be 
done by calling a Microsoft Windows function directly. The 
drawData method for PieChart encapsulates the direct call to 
the Windows Pie function as shown below. 

continued 


Circle 50 on Reader Service Card — 


CHEETAH GOLD 4 


Cheetah Gold 425/D' | | 
v az wos URL еу AWESOME... . PERIOD 


e Tower Case with 450/W Power Supply 

e ESDI Caching Disk Controller with 
Dedicated Processor and 512K Memory 

e Super Fast 383 MB ESDI Hard Drive 

e 1024 x 768 Premium VGA Card Nl d Sp us 

e 14" Premium VGA Color Monitor | 

e 1.2MB & 1.44Mb Floppy Drives 

e 2 Serial & 2 Parallel Ports 

e 101 Key Keyboard 

e Cheetah Gold 425/D $9,995 ! 
(Other models from $5,995) 


® Price subject to change 

® 20% Refundable deposit required 

® Subject to availability of INTEL 
25MHZ 80486 chips. A surcharge may 
apply if Cheetah's cost of i486 chips 
exceeds $950 each. 

€ VISA, MasterCArd and American Express 
add 4% 

è Delivery date subject to the availability 
of i486 chips. 


BENCHMARKS 


LOW NUMBERS INDICATE SUPERIOR PERFORMANCE 


OF 

| ISTINCTION | 
Cheetah International, Inc. DISTINCTION 
1003 West Cotton Street 


Longview, TX 75604 


1-800-CHEE TAH 100 110 120 130 1ай 150 180 170 180 
(1-800-243-3824) SECONDS 
1 -2 1 4-7 57 -3001 Source. Personal Workstaton Moganne - Great Performers section 


FAX Benchmark numbers are the average at: Software Development, Engmeeniaq «сет. Ру л. Cheetah Gold 425^" with 8 Ото it mematy and DPF caching dst cantrotter 
1 =2 1 4 =~] 5 3 x 0 5 8 9 and Financial from the AiM Bencfvrarka — UNIX Workstation secton Напуз ме Haden hs or (туы teddeneks et mer TARE (УЙЕ Е: 


MENS C NS E ewe. | 
Microcomputer News On Line 


In this fast paced industry, can you afford to wait a week or a 
month for information that may affect you today? i 


MicroBYTES Daily is an electronic news service covering the 
latest developments in the microcomputer industry. If it 
concerns MS DOS machines, Macintosh, Unix workstations, 
Amigas, Atari STs, peripherals, networks or software, you will 
find it in MicroB YTES. 


Fast and Easy 


Read the items as they break or use the powerful search 
command to quickly locate your information. Best of all you 
can download the text and print it or use it in your favorite 
word processor. 


Whether you are a developer, marketer, or researcher, you need 
reliable information and you can count on MicroBYTES. 
Backed by the combined resources of BYTE Magazine, BYTE- 
week, and BIX, MicroBYTES gives you access to our world- 
wide network of reporters and the integrity and experience of 
our editorial staff. 


In your position as a leader in new technology, you cannot 
afford to be just one of the crowd. Get ahead with Micro- 
BYTES. 


Call now and subscribe today. 


One Phoenix Mill Lane, Peterborough, NH 03458 
1-800-227-2983 In NH (603) 924-7681 


@Р 


Introducing the Solution 17 "" 
series of font cartridges, 
featuring the quality, hand- 
tuned fonts, most requested 
by demanding laser printer 
users. 


You've heard all about those 
"Super-Big-Number-One" cartridges. 


We've heard all about you 
wanting Solutions, not numbers. 


For those special needs, the 

Custom Solution II ™ cartridge p —á 
is custom engineered for your mh. 
unique requirements. Your | 
Custom Solution II ™ cartridge 
will include fonts, logos, signa- 
tures or other graphic images. 


Solution 77 ТМ 


Mitchell Pacific 
Suite 1050, 10303 Jasper Avenue 
Edmonton, Alberta Canada T5] 3N6 
Phone (403) 425-0100 Fax (403) 420-0900 


294 BYTE * MAY 1990 Circle 166 on Reader Service Card 


FEATURE 
OBJECT-ORIENTED PROGRAMMING FOR WINDOWS 


/* call the Windows Pie function directly X/ 


Call Pie(context, xLeft, yTop, xRight, yBottom 
xStart, yStart, xEnd, yEnd) ; 


The ChartWindow Class 

The ChartWindow, of course, inherits most of its functionality 
from the Window class. In addition, it responds to the paint 
message, as shown previously in listing 3. 

The ChartWindow provides the user interface to the Chart 
application. This includes menu selection, resizing the win- 
dow, and clicking the mouse to edit data points. Whenever a 
menu event occurs, Windows will send a WM. COMMAND message, 
with the wParam indicating the menu item that was selected. In 
C programs, normally a case statement is used to test the value 
of the wParam and take the appropriate action. 

In Actor, a more object-oriented approach can be used. Typi- 
cally, a table is used to look up the method to be performed 
based on the menu item selected. If the user selects, say, the 
File New command, the wParam will have the value defined by 
the constant CW FILE NEW, and the newChart method should 
be performed. The menu item constants are defined in a header 
file, shown in listing 7, which uses C-style #define state- 
ments. The numbers identified with the menu items are arbi- 
trary, but they must be unique. 

Listing 8 shows the code used to initialize the ChartWin- 
dow's instance variables, including the chart and the actions 
lookup table. It also loads the resources that define the look of 
the menu. The command method looks up the wParam in the ac- 
tions table and, if it finds it, performs the method. 


The Main Program 
Since the ChartWindow is really the centerpoint of the applica- 
tion, all the main program really has to do is create a new 
ChartWindow object and show it on the screen. This requires 
only two lines of code: 


CW := defaultNew(ChartWindow, "Chart)"; 
show(CW, 1); 


Although I haven’t shown all the Chart code, I’ve high- 
lighted the most interesting aspects of an object-oriented 
approach to GUI programming—encapsulation, inheritance, 
message sending, and polymorphism. 

An object-oriented approach can help reduce the complexity 
of GUI programming and can help give you a competitive edge 
іп the marketplace. OOP increases your productivity by provid- 
ing predefined classes that encapsulate the API. By using in- 
heritance, you can customize the existing classes and extend 
them for your own applications. In addition, since GUIs are 
event-driven, they map well to the message basis of object-ori- 
ented systems. Ш 


Editor’s note: The Chart source code is available in a variety of 

formats for those who would like to explore it further (see page 5 
for details). Chart is written in Actor, which is an OOP lan- 
guage for Microsoft Windows. The Chart classes can be used as 
they are, or descendant classes can be created for your particu- 
lar needs. 


Zack Urlocker is manager of developer relations at the 
Whitewater Group, the creators of Actor. He holds a master’s 
degree in computer science from the University of Waterloo, 
where his research was in the area of programming environ- 
ments. He can be contacted on BIX c/o “editors.” 
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Manifest shows you how your memory works. Here's the 
first megabyte of RAM, showing unused areas. 


cre 
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QEMM lets you use memory locations 
between 640K and 1024K to run TSRs, mouse 
and network drivers, DOS resources and MCA 
adaptors. That means you can gain up to 130K of 
memory space below 640K for your programs. 
Best of all, QEMM is designed to be easy to 
use—even for those new to the PC. Just install it 
and type ‘optimize,’ and it looks at 
our AUTOEXEC.BAT and 
CONFIG.SYS files and loads 
whatever it can in high 
memory. Automatically. 
QEMM 50/60 is priced 
economically. It's the biggest 
boost you can give your P5/2 
for under $100. 


System Requirements 
Manifest: 8088, 8086, 80286 80386 and 1486 PCs & 
P5/2s 


QRAM: 8088, 8086, 80286 PCs. Use of high 
memory is only available when PC has EMS 4 or 
EEMS expanded memory or Chips & Technologies 
shadow RAM, 


QEMM 50/60: 80286-based PS/2s and compatibles 
with IBM PS/2 80286 Memory Expansion Option, 
IBM PS/2 80286 Expanded Memory Adapter/A or 
compatible. 

QEMM-386: 80386-based PCs and PS/2s and PCs 
with 80386 add-in boards. 


tion; PC Tools: Central Point Software; 80386, 
ogies: Chips and Technologies 


Trademarks: IBM, PS/2: IBM Co 
1486: Intel Corporation, Chips and Technol 


Circle 224 on Reader Service Card 


1,8 AQ =o | 
J END ти 4.5 
шю o = oh 


QEMM and DESQview let you multitask and window 
with the programs you know and use today. 


Introducing ОЕММ 386 
Version5.0 


QEMM 386 can expand the memory of all 
386-based computers, including PCs with 80386 
upgrade boards. It makes your memory 
compatible with EMS 4.0, EMS 3.2 and EEMS 
memory without having to add special hard- 
ware. It’s compatible with protected-mode 
programs (like 1-2-3 Release 3, IBM Interleaf and 
Paradox 386) using DOS extenders compatible 
with the Quarterdeck /Pharlap VCPI spec. 

QEMM also works with Microsoft's XMS 
spec to extend memory for Windows users. 


QEMM gives you maximum control over 
your memory between 640K-1024K. It can find 
unused memory nuggets as small as 4K and use 
them to free up room for programs to use. 
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| on my current PC! 
| Payment Û Visa Û MasterCard 
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QEMM 386 even monitors how your pro- 
grams use memory while they're running. Then 
it shows you where there's additional memory 
you can use. It even measures which parts of 
your memory are fastest and ‘decides’ how to 
use them for better performance. In action, it’s 
easy and fun—almost like having an artificial 
intelligence program to help tune up your PC. 

All these capabilities add up to greater 
performance at a very low cost. And QEMM lets 
you go for the gold without having to become an 
expert on the PC memory puzzle. 

Like all Quarterdeck products, it works with 
your current PC and favorite software. 


A few words about DESQview 


What's the smartest thing to do with all that 
additional memory? Run DESQview and 
multitask your favorite 
programs in windows. 
Use a mouse or keyboard 
and you can run graphic 
and text-based programs 
side-by-side. All without 
having to invest in a 
bigger hard disk or more 
memory. 

From Manifest to 
QRAM, QEMM and 
DESQview, Quarterdeck helps you mine the 
most from the software and PC you have today. 


DESQview's recent 
awards. 


| Expiration / | [$99.95 |I 
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Policy: 
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e 80386-25 CPU € 80386-33 CPU 
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The ALTEC-286 turned in some of the best, 


performance times of all the machines tested." 
PC Magazine Feb. 14, 1988 
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ө 30 Day Money Back Guarantee 
6 1 Year Warranty for Parts and Labor 
ө Free 4 Months On-Site Service 
* Lifetime Toll-Free Technical Support 


18555 East Gale Ave. 
Industry, СА 91748) _ 
Tel: 818/912-8688 
FAX: 818/912-8048 иги 
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Tape backup systems 
are no longer just 

for the wealthy or the 
overanxious 


ne day it will surely happen: 
Your system’s hard disk drive 
will die of old age, mysteri- 
ously lose data, or succumb to 
power glitches or (worse yet) a fire. And, 
if you're like the majority of microcom- 
puter users, you'll lose precious data be- 
cause you didn't make a recent backup. 
This situation is, of course, prevent- 
able if you're willing to spend a few min- 
utes each day backing up your data, 
either to floppy disks (using a high-speed 
floppy disk backup utility) or to tape. In 
this installment of Under the Hood, I'll 
focus on the latter medium and describe 
how the most popular types of tape back- 
up units work. 


Why Tape? 
Magnetic tape is ideal for situations in 
which you need to store large amounts of 
data without changing the medium—typ- 
ically, unattended backup or the distri- 
bution of large programs or databases. 
The lowest-capacity tape drive you're like- 
ly to find will store 40 megabytes of data 
on a single cartridge. High-end helical- 
scan units from Exabyte store 5 gigabytes 
per cartridge and will probably increase 
to 8 gigabytes before the end of the year. 
By contrast, a standard AT-type 5%- 
inch floppy disk can hold only 1.2 MB of 
data; its 3%-inch counterpart can hold 
only 1.44 MB. Backing up a large hard 
disk drive with a utility like Fastback 
from Fifth Generation Systems can be a 
true test of one's disk-swapping patience. 
Extra-high-density floppy disks—like 
those from Insite Peripherals and Brier 
Technology—are available, and you may 
find them useful as a backup medium. 


ILLUSTRATION: ROBERT TINNEY © 1990 
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However, these disks will hold at most 40 
MB, the same as the least capacious tape, 
and aren't widely available yet. Tape 
drives, on the other hand, are available 
from numerous manufacturers, and 
media for them are available at virtually 
all computer stores. And tape is general- 
ly less expensive, megabyte for mega- 
byte, than floppy disks. 

One area where tape is not superior to 
floppy disks is durability. Floppy disks, 
which have both a thicker substrate and a 
heavier magnetic coating, have a better 
chance of coming through extremes of 
temperature (e.g., fire) intact. 

What about WORM (write once, read 
many times) drives and read/write opti- 
cal disk drives? So far, the main disad- 
vantage of these drives is cost: $4000 to 
$8000 per unit, plus $50 or more per 
disk. The advantage of such drives is that 
they're useful for other kinds of storage 
between backups. 

Disks of any kind—magnetic or opti- 
cal—will always be far superior to tape 


when random access is required. It's 
much easier and faster to step from track 
to track on a disk than to fast-forward and 
rewind a tape drive. But in backup appli- 
cations, which primarily involve the 
transfer of long, continuous streams of 
data, tape truly comes into its own. 


Varieties of Tape Formats 

The four tape formats most often used 
for data storage are half-inch reel-to-reel 
(most often used on minicomputers and 
mainframes), quarter-inch cartridge, 8- 
mm cartridge, and 4-mm DAT (digital 
audio tape). 

Of these four, half-inch reel-to-reel 
(often called nine-track) is the most ma- 
ture technology. As the name suggests, 
data is laid down in nine parallel tracks 
at 800, 1600, 3200, or 6250 bits per 
inch. The tracks are read in parallel 
using a head with nine distinct elements, 
making data transfers extremely fast, 
even at relatively low tape speeds. A full 

continued 
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INSIDE A QUARTER-INCH TAPE CARTRIDGE 
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Figure 1: Quarter-inch tape cartridges use a clever drive mechanism that moves the 
tape directly, eliminating the need for separate drives and clutches for the hubs. 


reel of tape recorded at the highest den- 
sity typically holds about 145 MB. 

Nine-track tape is time-tested and al- 
most 100 percent interchangeable be- 
tween virtually all the drives that handle 
it. It’s frequently used to transport data 
between machines as well as to back up 
disks. But nine-track drives—especially 
good ones—aren't cheap, and the big 
reels of tape are awkward and not likely 
to be available at your local computer 
store. Also, while they offered more ca- 
pacity than cartridge units until a few 
years ago, they're now falling behind. 
Perhaps this is the reason you don't see 
nine-track tape on many personal com- 
puters nowadays. 


Clever Cartridges 
The most common medium used by tape 
backup units is quarter-inch tape, which 
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is enclosed in one of two sizes of car- 
tridges: a DC2000-class minicartridge, 
which is about 2% by 3 inches, or a 
DC600-class cartridge, which is the 
same shape but about 30 percent bigger 
in each dimension. (A new class of car- 
tridge, DC9135, will look like a DC600 
but will have 900-oersted tape, which 
can handle denser recording schemes, 
inside.) The exact specifications for the 
cartridges, originally defined by 3M, 
are now embodied in ANSI standards. 

Each cartridge (see figure 1) contains 
two tape hubs, a flexible drive belt that 
passes partway around each hub, tape 
guides, and a small mirror assembly 
(used by the drive to detect holes at the 
beginning and end of each tape). A small 
door (not shown) protects the cavity 
where the read/write head enters the car- 
tridge from dust and debris. 


The mechanism inside a quarter-inch 
cartridge is clever and unique. Even 
though it's been around for more than a 
decade, you won't see anything like it in 
an audiocassette or a videocassette, 
probably for patent reasons. Note that the 
drive belt actually contacts the tape and 
moves with it partway around each hub, 
ensuring that the linear velocity of the 
tape is equal to that of the belt no matter 
how much tape is on each hub. The angu- 
lar velocities of the hubs, which aren't di- 
rectly driven, vary as necessary. This 
makes the drive extremely simple at the 
expense of a small amount of additional 
hardware in the cartridge. 

All the drive needs to do to position 
the tape is rotate a pulley called the Рей 
capstan; the pulley moves the belt, which 
in turn moves the tape. There's no need 
for a tape capstan, a pinch roller, or inde- 
pendent drive mechanisms and clutches 
for the hubs. (An ordinary Philips-type 
audiocassette deck, by contrast, must 
have all these things.) 

Cartridges within a class may have 
different lengths. Many users have been 
pleasantly surprised to find extra-long 
tapes appearing on computer store 
shelves, letting them increase the capac- 
ity of an existing drive by up to 50 per- 
cent without buying new hardware. A 
QIC-40 drive (nominal capacity of 40 
MB) can often record 60 MB on such 
tapes, and a QIC-80 drive (80 MB) can 
get 120 MB on one tape. 


QIC and Easy 

Standards that describe how to record on 
quarter-inch cartridges are published by 
the organization Quarter Inch Cartridge 
Drive Standards (311 East Cabrillo St., 
Santa Barbara, CA 93101). So far, the 
organization (QIC for short) has adopted 
36 standards, specifying such things as 
interfaces between computers and tape 
drives, tape formats, recording-head 
properties, error-correction codes, data- 
compression algorithms (see the text box 
"Data Compression Doubles Tape Ca- 
pacity" at right), and SCSI command 
sets for tape drives (see the table for a 
partial list; if you'd like a complete list, 
contact QIC). 

Some of these standards have become 
pervasive enough that makers of drives 
for other tape formats have adopted 
them. For instance, most 4-mm DAT 
drives used for tape backup implement 
the set of SCSI commands specified in 
the QIC-104 standard and will probably 
move to QIC-121 (a SCSI-2 command 
set) in the future. 

As a result of this standardization 

continued 
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Data Compression 
Doubles Tape Capacity 


D ata compression is a highly effec- 
tive way of increasing the capacity 
of a tape drive. Unfortunately, most 
software algorithms with good com- 
pression ratios can process at most 64K 
bytes per second—and would therefore 
constitute a major bottleneck in a tape 
backup system. 

To solve this problem, a company 
called Stac Electronics (Pasadena, CA) 
has developed a data-compression/ 
decompression chip with an average 
throughput of 750K bytes per second 
and an average compression ratio of 2- 
to-1. The chip, which uses a modified 
Ziv-Lempel algorithm, achieves this 
ratio using only 16K bytes of RAM, 
only 2K bytes of which is used to hold 
the string table for the compression 
algorithm. 

Even though the company refuses to 


divulge exactly how the proprietary al- 
gorithm works, the organization Quar- 
ter Inch Cartridge Drive Standards 
(Santa Barbara, CA) has adopted it as 
the QIC-122 standard. Should vendors 
wish to implement the algorithm in soft- 
ware only, rather than buying a $50 
chip to put in every drive, Stac Elec- 
tronics will license object code for the 
cool sum of $25,000. 

Because other manufacturers may 
wish to go their own way rather than 
embrace one manufacturer's propri- 
etary solution, the QIC committee has 
established a registry of "data algo- 
rithm identifiers" that can be written on 
a tape to show how the data is encoded. 
À tape backup system can use this code 
to apply the correct algorithm—if it 
knows it—to the data on the tape while 
reading it. 


|... SOME KEY QIC STANDARDS 


A partial list of the 36 standards adopted by Quarter Inch Cartridge Drive 


Standards. 


Interfaces 


QIC-02 Quarter-inch cartridge tape drive intelligent interface 
QIC-36 Quarter-inch cartridge tape drive basic interface 


QIC-104 
QIC-121 


Commonly used tape formats 


Implementation of SCSI for QIC-compatible sequential storage devices 
Implementation of SCSI-2 for QIC-compatible sequential storage devices 


QIC-24 Serial-recorded magnetic tape cartridge for information iriterchange 


(60 MB) 


QIC-40 Flexible-disk-drive-controller-compatible recording format for information 


interchange (40 MB) 


QIC-80 Flexible-disk-drive-controller-compatible recording format for information 


interchange (80 MB) 
QIC-120 
(125 MB) 
QIC-150 
(150 MB) 
QIC-525 
(525 MB) 
QIC-1350 
(1.35 GB) 


Data compression 


QIC-122 
QIC-123 


Serial-recorded magnetic tape cartridge for information interchange 
Serial-recorded magnetic tape cartridge for information interchange 
Serial-recorded magnetic tape cartridge for information interchange 


Serial-recorded magnetic tape cartridge for information interchange 


Data-compression format for quarter-inch data cartridge tape drives 
Registry of data algorithm identifiers for quarter-inch cartridge tape drives 


BBS Sysops 


@ Are you looking for ways to improve 
your board? Something that will set 
you apart from other boards in your 
area? 

@ Are your subscribers interested in 
Microcomputers? Listen to this! 


Announcing the Bulletin 
Board EXchange 


The Bulletin Board Exchange allows | 
you to become a publisher of Micro- 
BYTES Daily, an on-line news service 
from BYTE. Bulletin Board Exchange/ 
MicroBYTES is a custom package of 
news and features designed especially 
for local BBSes, and is available only 
to Sysops. 


Every Monday through Friday you get 
articles about developments in micro- | 
computing, telecommunications and 
selected new product announcements. 
Get the latest. news about MS DOS 
machines, Macintoshs, Unix worksta- 
tions, Amigas, Atari STs, peripherals | 
and software. All the stories are 
reported, written, and edited by the 
staff of BYTE Magazine, BYTEweek 
and BIX, and our world-wide network 
of reporters and editors. 


Not only do you get a great resource 
for your subscribers, but you also get 
access to BIX which will cut your cost 
of exchanging information and 
conducting BBS network business. 


All this is just $49 a quarter. 


Your one-year subscription to the 
Bulletin Board Exchange (billed quar- 
епу) may be cancelled any time 
without further charge; just notify us. 
If you prefer, you may subscribe for 
three months only, at just $69. 


If you call BIX direct, you pay no 
hourly telecommunications charge. If 
you call using Tymnet, the rates are 
only $3/hour on evenings and week- 
ends and $6/hour on weekdays. You 
may also purchase unlimited off-peak 
Tymnet for just $20 a month. 


Subscribe today. 
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A MESSAGE 
To OuR 
SUBSCRIBERS 


ROM TIME TO TIME 

we make the BYTE sub- 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these com- 
panies, choosing only those 
who are reputable, and whose 
products, services, or informa- 
tion we feel would be of in- 
terest to you. Direct mail is an 
efficient medium for present- 
ing the latest personal com- 
puter goods and services to 
our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use of 
our mailing list, and look for- 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ 
names and addresses only (no 
other information we may 
have is ever given). 


While we believe the distribu- 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of 
any subscriber who does not 
want to receive such promo- 
tional literature. Should you 
wish to restrict the use of your 
name, simply send your re- 
quest to the following address. 


BYTE Macazine 
ATTN: SUBSCRIBER SERVICE 
P.O. Box 555 
HIGHTSTOWN, NJ 08520 
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HELICAL-SCAN RECORDING 
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Figure 2: Slanted tracks maximize use of the tape's surface area; alternate azimuth 


angles minimize cross talk. 


effort, tapes recorded on one manufac- 
turer's drive can be read in another, pro- 
vided that the industry-standard format 
is used. (Almost all manufacturers have 
their own enhanced, proprietary, and in- 
compatible formats in addition to the 
standard ones.) In December 1989, an 
independent laboratory called Pericomp 
(Natick, MA) certified QIC-40 cartridge 
drives from three manufacturers— 
Archive, Mountain Computer, and 
Colorado Memory Systems—as fully 
compatible. Other manufacturers (such 
as Alloy Computer Products and Everex 
Systems) are expected to follow, and 
Pericomp has begun to certify QIC-80 
drives as well. 


“Floppy Tape” 
The QIC-40 and QIC-80 standards are 
sometimes called the “floppy tape" 
standards, because they’re designed to 
use the computer’s existing floppy disk 
drive controller to read and write tapes. 
This is less expensive than providing a 
custom controller and may save back- 
plane slots, which is especially impor- 
tant for users with “baby” mother- 
boards. However, this approach has 
some drawbacks. 

First, since the maximum bit clock 
rate of many floppy disk drive controllers 


is either 250,000 bps (as on the IBM XT) 
or 500,000 bps (as on the IBM AT), 
there’s an upper bound on how fast data 
can be stored and retrieved without a spe- 
cial controller. 

Second, since many computers (e.g., 
the AT) were designed to have at most 
two floppy disk drives, they don't pro- 
vide select lines for any more devices. 
So, in systems that have two floppy disk 
drives, clever software and hardware 
tricks are required to let the tape drive 
share the interface. One commonly used 
technique is to tell the floppy disk drive 
controller to select no drive; circuitry on 
the drive or an interface card detects this 
condition and activates the tape. Pulses 
on the floppy disk drive controller's step 
line are often used to send commands to 
the tape drive; the drive counts the pulses 
to determine the command. 

If, like me, you have an IBM AT com- 
patible that has high- and low-density 
floppy disk drives and no more cutouts in 
the chassis, you may suffer from another 
problem when buying one of these nor- 
mally inexpensive tape backup units: 
sticker shock. Àn external drive can cost 
as much as $400 more than an internal 
drive due to the costs of a case, power 
supply, and FCC-certified cable. 
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Still, if you find yourself in this situa- 
tion, resist the temptation to write (and 
potentially ruin) 360K-byte floppy disks 
in the high-density drive. Instead, spend 
the extra money or consider moving to a 
high-density 3!^-inch drive, which will 
not have compatibility problems with 
low-density 34-inch disks. 

In the QIC-40 and QIC-80 standards, 
the floppy disk drive controller sees 
blocks of data on the tape as if they were 
disk sectors 1K byte in length. The stan- 
dards specify how the tracks of the tape 
are mapped to the sectors, tracks, and 
sides of the imaginary floppy disk. The 
tracks of the tape are read and written se- 
quentially in a serpentine fashion. The 
cyclic redundancy checks that are gener- 
ated by the floppy disk drive controller 
are used for error detection, and a Reed- 
Solomon code is used to correct errors 
where possible. 

Higher-numbered QIC formats move 
away from using the floppy disk drive con- 
troller to read and write and are usually 
implemented within SCSI-based tape 
drives. This results in full SCSI speed and 
greater interchangeability of drives—but 
not necessarily tapes—among vendors. 
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Triple Helix 

At this writing, the only available backup 
systems that can store more than a giga- 
byte per cartridge use helical-scan tech- 
nology (i.e., the same kind that is used in 
VCRs and DAT recorders) to achieve this 
and higher capacities. 

Figure 2 shows how a helical-scan 
drive reads and writes data. The tape 
wraps around a spinning drum whose 
axis is tilted at a small angle (typically 5 
to 6 degrees) to the tape. The heads, 
which are mounted on the drum, traverse 
the tape in long, diagonal stripes (actu- 
ally, sections of a helix). Each section is 
about nine times the width of the tape in 
length. 

This is the point where the 8-mm and 
4-mm designs diverge, however. Exa- 
byte's 8-mm helical-scan technology, 
which is based on an 8-mm analog VCR 
mechanism supplied by Sony, uses three 
heads (a servo head, a read head, and a 
read-after-write head) on the drum, plus 
a separate erase head that erases the full 
width of the tape at once. 

Tracks are written individually, and 
they contain 8K bytes of data each. The 
tape wraps more than half way around the 


head—211 degrees, to be exact. The cur- 
rent storage capacity of the Exabyte drive 
is 2.3 gigabytes per cartridge, with an in- 
crease to 5 gigabytes expected sometime 
this year. 

The DDS (Digital Data Storage) for- 
mat, developed and licensed by Hewlett- 
Packard and Sony, currently appears to 
be the dominant data format for 4-mm 
DAT. DDS uses the innards of a DAT 
deck, with four heads on the drum: two 
write and two read-after-write. Tracks 
are written in pairs (called frames) that 
actually overlap slightly. 

The heads can distinguish the tracks, 
however, because they are recorded at 
different azimuth angles (i.e, with heads 
that are tilted at different angles relative 
to the direction of the track). Each frame 
contains 8K bytes, and the tape wraps 
only 90 degrees around the drum, which 
the designers claim helps to reduce tape 
wear. DDS tapes currently hold 1.3 giga- 
bytes each. 

Another format for DAT, called Data/ 
DAT, is now under development by an- 
other consortium. While it is similar to 
DDS in many ways, it adds one important 

continued 


The Ultimate Training Solution 


40 to 60 hours of in-depth training per course. Lessons 
consist of objectives, lectures, examples with detailed 
explanations, exercises with the presentation of multi- 
ple solutions per problem and lesson reviews. Developed 
by professionals that have taught these courses to thou- 
sands of students. Courses currently available include: 


e The UNIX Operating System, 
Utilities and Bourne Shell Programming 
e The UNIX Operating System, 
Utilities and C Shell Programming 
e The ANSI C Programming Language and 
Libraries 
e Programming with QUICK C 
e Programming with TURBOC 
e INFORMIX/SQL Applications Development 
e INFORMIX/4GL Applications Development 
e Programming with ADA 
e Programming with C-scape 
Designed to be your personal video textbook, the price of 
each course is an affordable $150, plus applicable sales 
tax. Check, VISA and MasterCard accepted. 


Video Textbook Training 
200 Lakeside Drive, Building A4 
Morgantown, WV 26505 
(304) 292-0917 FAX (304) 296-4032 


UNIX is a registered trademark of AT&T. 
INFORMIX/SQL and 4GL are registared trademarks of INFORMIX Software, Inc. 
QUICK C is a registered trademark of Microsoft Corporation. 
TURBO C is a registered trademark of Borland International. 
C-scape is a registered trademark of Oakland Group, Inc. 
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SUBSCRIPTION PROBLEMS? 


If you have a problem with your BY TE 


subscription, write us with the details. 

We'll do our best to set it right. But we must have 
the name, address, and zip of the subscription (new 

and old address, if it’s a change of address). If the 
problem involves a payment, be sure to include copies 

of the credit card statement, or front and back of 

cancelled checks. Include a “business hours” phone 

number if possible. 


BYTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
PO. Box 555 
HicHTsTOWN, NJ 08520 


| SCIENCE 
ACCESSORIES 
CORPORATION 


200 Watson Boulevard PO. Box 587 
Stratford. CT 06497 
(203) 386-9978 FAX (203) 381-9270 Telex 964300 
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feature: the ability to update data in 
place. Since this allows partial updates 
of a backup tape, it could potentially save 
a lot of time. It also lets the system use a 
tape drive as a block-oriented, random- 
access medium, which is an especially 
useful feature in systems where inexpen- 
sive but not superfast mass storage is 
required. 

However, proponents of DDS argue 
that using a tape as a random-access de- 
vice—starting and stopping it rather than 


HANDS ON 
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streaming data smoothly—may promote 
tape wear. They also claim that writing a 
driver for such a device is likely to be 
more difficult than for a streaming de- 
vice. Is it worth it? The answer is unclear 
today, but it may make a difference to 
some applications in the long run. 

All the helical-scan drives offer read- 
after-write data verification and error 
correction, and they can correct an error 
detected during a write without breaking 
stride. 


. Never buy another ribbon! 


Over 135,000 sold 
Shipping $5.00 


Universal Cartridge (includes one adapter) 


Multicolor Adapter (specify printer) 
Epson only Macinker mod. 271EP 
Imagewriter only Macinker™ mod. 2341М 
x Universal Spool Macinker 
‚ Heat Transfer Adapter 
Extra Ink Bottle, black .....3.00 


Colored Ink Bottle ............ 4.00 


extra reservoir .......5.50 


All models delivered complete with bottle of ink, ink meter , reservoir, reservoir cover. 


Universal Cartridge unit 


shown with Epson cartridge cartridges available. 


Go color !! Single & multicolor, standard and heat transfer cartridges avallabie: red, 
$75.00 green, blue, brown, purple, yellow, orange, white, silver and gold. Indelible and ОСА ink 


Over 24,000 printers supported. Better than new print quality. Extended 
rinthead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
imes at 5cents/re-inking. Multicolor adapters re-ink multiband cartridges. 


Documented customer savings of up to $30,000/year. Detailed fr 
| Shipping $9.00 


MacBond ll 


Automatic Ribbon Welder 


atalog. 
New 


Make your own ribbons! MacBond II 299.00 
splices and bonds in seconds ribbons | ( $ J. 

of any size and inked in any ink and color. First real alternative to ribbon 
bonding machines costing thousands of $$$. We have a complete range of bulk 
ribbons, color and multicolor, heat transfer etc. for your application. 


9600 baud modem 
True 9600 bps modem, V.32, full dup- 720 
lex. - 9600/4800/2400/1200 bps - CCIT к жый т 
V.32/V.22bis/V.22, Bell 212A modes - | $799.00 
Auto speed selection - MNP cl. 5 error correction - Non volatile memory storage 
- Synchr. & asynchronous modes - Cable and software included ( PC or MAC) 


LightSpeed 9624E MEM Ч 


LightSpeed 9624E 799.00 LightSpeed 24001 E(MNP с 5)....299.00 
LightFax 9624 faxmodem ......499.00 Ring-On Remote Power Center 

LightFax 9624 is a full featured group IIl, 9600 b fax & 2400 b modem combined, shipped with software 
& cable for PC or MAC (specify). LightSpeed 2400LE is a 2400 b modem with MNP class 5 error 
correction. Ring-On is a power center which senses an incoming call to turn on computer & modem. 


Printer Servers ME 
High Capacity (up to 3 Meg) 


Meet the UG-501, the ultimate buffer & 

most economical area network element. 

Printer buffer, autoscanning switch, soft- 

code switch & universal converter, all in one. Can be اا‎ with serial-par- 
allel inputs & outputs in various combinations. Use it stand-alone (4 computers 
to 2 printers all working simultaneously) or cascade UG-501s in your network. 
тү expandable up to 3 MEG. Price from $359.00 os on memory. 
UG-501, just one of our complete family of buffers-switches-converters. 


Satisfaction or 30 day 
refund - immediate 
shipment - Major credit 
cards - PO's from 
National Accounts 


Computer Friends, Inc. 
14250 NW Science Park Dr. 
Portland OR 97229 


Order Toll Free 1-800-547-3303 
In Oregon (503)626-2291 
fax (503)643-5379 telex 4949559 CF 
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Can QIC Catch Up? 

Makers of helical-scan drives claim that 
they can pack data more densely than on 
any equivalent “linear” drive because a 
helical-scan drive doesn't need a multi- 
track head, or a single one that must shift 
its position from track to track, to cover 
almost the entire surface area of the tape. 
(Doing either, they claim, would intro- 
duce mechanical tolerances that limit 
data density.) 

They also claim that the combined mo- 
tion of the tape and head, which gener- 
ates an effective head-to-tape velocity of 
roughly 150 inches per second, provides 
higher data transfer rates than can be 
achieved with a linear drive. A linear 
drive couldn't move the tape at that speed 
without generating enough friction to 
melt it! 

Meanwhile, QIC adherents are claim- 
ing that QIC-1350, a new development 
standard based on special heads, 900- 
oersted tape, and data compression, will 
soon let quarter-inch cartridges store 
1.35 gigabytes at data transfer rates of 
600K bytes per second. However, the 
point may soon be moot. Nearly all the 
major manufacturers of QIC drives have 
licensed the DDS technology, and many 
are expected to release DDS drives in the 
near future. 

If they do so, the cost advantages of a 
mass-market mechanism and the ex- 
pense of supporting yet another standard 
may cause them to abandon quarter-inch 
cartridges for their high-end products. 
But even if this occurs, quarter-inch car- 
tridges are likely to remain dominant in 
lower-capacity applications for a long 
time to come. 

The good news for all of us, however, 
is that mass production and standardiza- 
tion are forcing down prices—at least on 
the low end of the tape backup spectrum. 
It's now possible to purchase an internal 
QIC-40 tape backup unit for around $300 
from any of several mail-order dealers. 
Hopefully, this will be enough to con- 
vince most users that there's no sense 
leaving one's data in danger. Ш 
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Networks are wonderful— but 
they can also be a lot of work. An 
increasingly popular and economical 
alternative is a multiuser system, 
where a number of people share one 
386 computer. 

VM/386 MultiUser makes it simple. 
Add a multiport or graphics card to 
your 386, and up to 32 users can 
continue to work with their familiar 
DOS graphics and text programs. 
Each user has their own copy of 


DOS and 640K of RAM. Best of all, 
every user is totally independent of 
all the others. 

VM/386 MultiUser is based on 
VM/386 Multitasker, the bulletproof 
multitasking program which has 
won both the Technical Excellence 
award and the Editor’s Choice award 
from PC Magazine. 

Get the benefits of a network — 
without the work! Call toll-free, 
800-458-9108, or 408-986-8373. 


Yes! Send me information on 
VM/386 MultiUser! 

Name 

Title 

Company 

Address 

City, St, Zip 

Telephone 


IGC, 1740 Technology Drive 
Suite 300, San Jose, CA 95110. 


Ihe No Work Network 


Verts * [s ЭА. r 
EDS А a RNC 


алтат ч. 
E : 
E M = (2, Е 


е ست‎ тт К 


BERE zx E apa NERS 


0 т ы = ж 


sO Ses 
EN An DUIS I РРА fuere ы A 
= I" LI 
D - a - va 
р, T 


Now you can connect as many 


NINE hue: 


as 32 PCs or peripherals to 
one 366 computer, without a 
network. VM/386 MultiUser" is 
completely DOS-compatible. 
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BIX gives in to special interest groups. 
First it was Mac mavens, followed by IBM-ers. Then it was game fans, writers, and our friends, the Amiga aficionados. 
In less than a year, BIX has established "Exchanges" for each of these large BIX subscriber groups — so people from all 
over the world can get together to learn, exchange ideas, and simply enjoy themselves. 
If you were a BIX subscriber, you could choose from this growing list of Exchange offerings: (In each Exchange, 
conference name appears on left, description on right.) 


Amiga Exchange 


amiga.user 
amiga.sw 
amiga. hw 
amiga.arts 
amiga.int 
amiga. special 
amiga 


amiga.update 
amiga.com 


amiga.dev 


Exchange ideas, soive problems, compare notes 
Amiga programming and developer issues 
Amiga hardware design, use, and hookup 
Artistry using the Amiga 

Deveioping for the international Amiga 
Special guests and events 

BIX Archive: The original Commodore Amiga 
conference 

Commodore's private conference for certified 
deveiopers 

Commodore’s private conference for commer- 
cial deveiopers 

Commodore's conference for developers 


IBM Exchange 


ibm.pc 

ibm.at 

ibm.ps 
ibm.os2 
ibm.dos 
ibm.os.386 
ibm.utils 
ibm.repairshop 
ibm.new.prods 
ibm.exchange 
ibm.listings 
ibm.other 
microsoft 


The venerable PC 

The AT series and workallkes 

The PS/2 series 

08/2 operating system 

PC/DOS & MS/DOS operating systems 
Alternative 386 operating systems 
Utility software for IBM computers 
Garage and Tune-up Shop 

New products for IBM computers 
IBM Exchange clearinghouse 

An index to all Listings files in the IBM Exchange 
Applications, printers, modems, etc. 
Products from Microsoft 


Mac Exchange 


mac.apple 
mac.business 
mac.desktop 
mac.external 
mac. hack 
mac.macappda 
mac.news 
mac.novice 
mac. products 


The word from Cupertino 

Macs in the office 

Publishing with a Mac 

Information from all over 

Technical information about all aspects of the Mac 
Macintosh Applications Developer’s Association 
Up-to-the-minute information 

For beginners 

Listings of new hardware and software 


Display this month’s 
BIX activities 


mac.sandbox 


For off-hours fun 


Writer's Exchange 


desktop.pub 
journalism 
journalism.pro 
marketing 
new. writers 
poetry. pros 

sf 

sfwa 


tech. news 


word. processor 
write, fiction 
writers 

write. fiction 
writers, pros 
writers. talk 


Using microcomputers for publishing 
Reporting and writing news 

Interaction for working press only 
Promotions, sales, public relations, and high tech 
Getting started in the writing business 

Writing both types of English 

For Science Fiction, Star Trek, and fantasy fans 
Private meeting place for the Science Fiction 
Writers of America 

Discuss Microbytes news, product reports, and 
items 

Word-processing programs 

On writing fiction 

The original writers conference 

How to write fiction 

Interaction for professional writers only 
Insights and conversation from professional 
writers 


Interactive Game Exchange 


compu.games 
dd 


encounters 
eq 

ff 
fun.n.games 
gazebo 
lexicon 

lore 

lworld 

mnm 


sca 
snl 
snl. preview 
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About computer games, critiques, tips, and more 
Digital Dungeoning: programs and applications 
and gaming 

The place of all lands and places in space and time 
ElfQuest (role-playing games in the land of elves) 
The Fantasy Foundation (roie-playing games) 
Fun, games, group activities 

Exploring the on-line social life of BLXen 

About words 

Fantasy-related poetry, prose, song, and art 
Ledinworid (advanced Dungeons & Dragons) 
Meade & Mirth (free-form games set in the 
Middle Ages — or far in the future) 

Society for Creative Anachronisms 

Suits & Ladders. By invitation only 

Previews what can be found in the closed ‘snl’ 
conference 
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Finally. An on-line service 
that doesn't nickel and dime you. 


It's BIX's flat-fee service 

BIX is short for BYTE Information 
Exchange. The on-line informa- 
tion service that's yours for an 
unheard-of flat fee of just $39 for 
three months* —an amount you 
could easily waste in just two to 
four hours with an hourly rate, 
on-line service. (Not to mention 
the fact that you'd be nickel-and- 
dimed for its monthly minimums.) 


And here's another distinction: 
BIX is strictly for microcomputer 
pros; it contains no “Ши” Asa 
subscriber, here's what you've 
got coming to you: 


Û All the information and ideas 
exchanged in more than 150 
microcomputer-related confer- 
ences—a give-and-take in which 
you can participate. 


Û Microbytes Daily —up-to-the- 
minute industry news and new 
product information. 

Û Plus support from hardware 
vendors and software publishers, 
access to extensive software 
libraries, and the use of our 
electronic mail service—which 
allows binary attachments. 


Subscribe to BIX right now— | 
using your computer and modem | 
Set your telecommunications 

program for full duplex, 7 bits, 

even parity, 1 stop bit. Call BIX 
directly on our special registration- 
only number: 800-225-4129 (in 
Massachusetts, call 617-861- 

9767). Then hit the return key, 

and respond as follows: 


Prompt: You Enter: 
login (enter''bix"): bix 
Name? bix.flatfee 


You can charge your BIX 
subscription to major credit cards, 
or have it billed to your company. 
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You may also purchase unlimited 
off-peak access via Tymnet for just 
$20 per month, or $3 per off-peak 
hour, in the continental US** For 
more information, and your local 
Tymnet access number, call 800- 
227-2983 (in NH and outside the 
US, call 603-924-7681). 

“Based on a $156 annual fee, billed 
quarterly. You may cancel at any time. If 
you prefer, you may subscribe for a 


3-month trial at just $59. Fee does not 
include Tymnet connect charges. 


**No extra charge for 2400-baud access. 


Tymnet prices are subject to change. 
International networks access BIX at NUI 
310690157800. 


BIX 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983. In NH 603-924-7681. 
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DSC NEXOS 386 LAN BEATS NETWARE! 


NEXOS is the clear winner! 
NEXOS 386 beat NetWare® in oper- 
ating system benchmark tests per- 
formed and guaranteed by the 
Lanquest Group, an independent test 
lab for the LAN industry. The results 
reveal the truth about NEXOS' supe- 
rior performance over NetWare. In 
fact, NEXOS proves to be as much as 
SIX TIMES FASTER THAN NetWare. 


Fast! 


In real-world, user traffic envi- 
ronments on industry standard hard- 
ware using well accepted, multi-user 
applications for database, spread- 
sheet and word processing, NEXOS 
beat NetWare in performance 
with an advantage of as much as 
637%. You'll work faster and expand 
your LAN with confidence when you 
choose DSC NEXOS 386. 


MS-WORD MULTI-USER STRESS TEST 


Smaller is better! 
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WORKSTATIONS 


NEXOS' fast, reliable and consistent perfor- 
mance is clearly shown using a Compaq 386/25 
server and 12 IBM PS/2 workstations running 
the Lanquest Group’s MS-Word benchmark. 


Secure! 


It’s important to protect fast mov- 
ing data from corruption, NEXOS 
features a complete data integrity 
and protection system so powerful 
that your data is protected even if 
your power fails—without the 
expense of a mirrored system or 
UPS. NEXOS always writes complet- 
ed transactions to disk. If hardware 
problems occur during a transac- 
tion—your data will remain intact. 
Just restart the transaction with the 
original—unchanged data. NEXOS is 
prepared with a continuous audit 
trail of entries and updates recorded 
in real-time by NEXOS’ tape transac- 


Netware® is a registered trademark of Novell, Inc. 


NEXOS blasts through 


tion logging to the server’s tape 
drive. With NEXOS your critical data 
is safe! 


Flexible! 


NEXOS gives you the flexibility, 
power and connectivity of 100% DOS 
and NETBIOS application compati- 
bility. Run all the applications your 
users demand and have access to 
UNIX, SNA hosts and the public net- 
work, 

With all this power it’s likely you'll 
want to put lots of data on-line. 
NEXOS' large-drive support pro- 
vides access to virtually unlimited disk 
storage. 

The unique disk handler makes 
multiple hard drives appear as one, 
providing contigu- — 
ous file space 
across multiple 
drives. 

Connecting to 
your existing 
workstations is a 
breeze. NEXOS 
supports more 
than 30 worksta- 
tion interface | 
cards for PC, XT, 
AT апа PS/2 
workstations and 
your choice of 
topologies: Ethernet, ARCnet and 
Token Ring support is standard 
with every NEXOS LAN! 
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Easy! 


NEXOS’ power has been har- 
nessed with an easy to use menu 
system that will have the system’s 
administrator and users up and run- 
ning in minutes. Simple instruc- 
tions, familiar, DOS-like commands 
and DSC technical support means 
your NEXOS LAN system will work - 
for you — for the users — and for 
your company. 

NEXOS 386 is another quality 
networking product from DSC, a 
$340 million leader in advanced 
communications. From your desk- 
top to around the world, DSC is 
delivering the quality networking 
solutions you demand! 


To learn more 
about NEXOS or 
to become an 
| authorized DSC 
dealer call now. 
Be sure to ask for 
a FREE copy of 
the full series of 
benchmark 
results! 
1-800-BUY-NEXOS 


1-800-289-6396 
Fax: 408-954-5158 


The DSC NEXOS 386 LAN Operating System 


«се DSC Communications 
Corporation 


Pressing a button 

on a mouse may seem 
trivial, but in 

the world of windows, 
it's a major event 


ot so long ago, the gauge of a 
programmer's capabilities was 
how many boxes of punched 
cards he or she could carry un- 
assisted. Writing a program was straight- 
forward. Programs possessed a simple, 
linear overall structure: Your program 
read its input from the cards, did its cal- 
culations, and printed the output. 

I suppose the genesis of this was the 
old batch station—the card reader and 
line printer combo that you found in the 
corner of the computer room. Not much 
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user interaction there beyond pressing 
the “formfeed” button оп the printer 
when your job was done. The teletype- 
writer was a rare (and noisy) addition to 
the computer room and seldom used for 
more than an alternate portal for input 
when the batch station was too crowded. 
The world has changed. Although I'm 
sure there are still some card readers 
around here and there, you don't find 
many hooked to the latest 386 clones or 
Mac IIs. Teletypewriters have become 
little more than sound-effects devices 
placed offstage during news programs. 
The input-process-output structure 
has also given way to more-complex de- 
signs. The avenues by which a program 
must be able to receive data have multi- 
plied. Now, instead of a card reader, ap- 
plications use keyboards, mice, serial 
ports, and—in multitasking systems— 
messages from other tasks. And nowhere 
is this diversity of input devices more evi- 
dent than in the realm of graphical user 


interfaces (GUIs). 

In an effort to relieve the snarl of 
source code that would surely result from 
a program’s having to loop and poll 
every conceivable point of input, many 
GUI systems channel input into a single 
pipeline—the event queue. With this de- 
sign, the most active code in a program is 
the looping procedure that retrieves 
events from the event queue and responds 
appropriately. 


Line 'Em Up 

User input occurs asynchronously. That 
is a fancy way of saying “unpredictably.” 
Of course it's unpredictable—there's a 
human on the other end of the mouse. 
Operating-system designers might cope 
with this situation by providing a library 
of interrupt service routines—one rou- 
tine for each device or source of input. 
Application builders could then hook into 
the appropriate ISRs and take things as 


continued 
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Listing 1: C pseudocode for a 
simple event loop. Messages 
carrying event information come 
in through the GetNextEvent( ) 
routine. The switch selects the 
appropriate handling routine. In 
this case, the program 
manipulates a single window. 


Рог(;;) 


GetNextEvent(&message) ; 
switch(message. type) 


case MOUSE: 
DoMouseMsg(message) ; 
break; 

case KEYBOARD: 
DoKeyboardMsg(message); 
break; 


<... Other message types...» 


case QUIT: 
DoExit(); 


they came. Coping with interrupts at that 
level, however, would leave problems 
such as buffer management in the laps of 
the application developers. 

Instead, the designers of Windows, 
Presentation Manager (PM), and others 
have built systems that funnel the asyn- 
chronous events into a queue. The system 
kernel captures the interrupts, packages 
the information, and places it on a kind 
of software conveyer belt: the event 
queue. The application program pulls the 
event message off the queue, examines it, 
and then executes the appropriate rou- 
tine. Voilà: Asynchronous interrupts be- 
come an ordered list of events. 

(I’m simplifying things. I do that at 
the beginning a lot. The application pro- 
gram doesn't always just remove events 
from the queue; it often places them on 
the queue. Also, more than interrupts 
triggered by user input will summon an 
event. Messages coming from other pro- 
cesses can appear as an event as well.) 

Programming in the presence of an 
event queue has encouraged program- 
mers to mold a distinctive process struc- 
ture around whatever statement fetches 
the next item from the queue. This struc- 
ture is called the event loop. Although 
the details vary from language to lan- 
guage (and from system to system), you 
build an event loop with three primary 
components: a big “repeat forever" 
statement, the “fetch next event" func- 
tion, and some sort of dispatch statement 
(usually a switch statement). Listing 1 is 
a pseudocode fragment that shows how 
the whole thing is built. 

The queue is nothing more than a two- 
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ended stack: The system is busy pushing 
events onto the far end while your pro- 
gram is busy pulling them off the near 
end. The event queue handling func- 
tion—next. event()—pulls the next 
event off the queue and then returns the 
event's information in a data structure 
whose contents describe the associated 
event. For example, if the event is a 
mouse-click, the data structure would 
carry pointer coordinate information. 

The switch statement simply passes 
the event data to the appropriate routine. 
Hence, the do mouse() routine takes 
care of mouse functions, the do key- 
press() function handles keyboard in- 
put, and so on. 

As you might guess, things are cer- 
tainly more complicated than I have 
shown. A program built around an event 
queue must keep track of its current 
state. In a paint program, for example, 
a mouse-click at coordinates x,y would 
produce one result if a drawing-tools 
window is open, and a completely differ- 
ent result if a fonts window is open. Ap- 
plications typically manage such situa- 
tions by keeping track of which windows 
are currently active, where those win- 
dows are on the screen, and other such 
status information. 

Multitasking systems allow tasks to 
operate independently of one another. 
The event manager maintains a separate 
event queue for each task. This makes its 
job more difficult than in a single-task- 
ing system, since now the event manager 
must know which windows are attached 
to which task so that events in a given 
window will go to the proper parent task. 

It sounds odd, but there are actually 
instances when it makes sense to have 
your program send a message to itself. 
For example, suppose your paint pro- 
gram has defined a particular key se- 
quence as being a signal to hide its tools 
window. If the user activates that key se- 
quence, the actual event received will be 
a key press. So, your program turns 
around and sends a “hide window" mes- 
sage to itself, with the event message ap- 
propriately garnished to indicate that the 
targeted window is the tools window. 


The Object 

Another common element of event- 
driven systems is their handling of com- 
plex structures as objects. More specifi- 
cally, elaborate data structures—such as 
might define a window—are given han- 
dles. Generally, the handles are integers 
that act as aliases for the structure. (Usu- 
ally, the handle is a pointer to a pointer, 
as I described in my August 1989 col- 
umn. This permits the object referenced 


by the handle to be relocatable, a critical 
asset in graphical systems where win- 
dows are always coming and going.) 

The use of handles is particularly im- 
portant with the X Window System, 
since it is designed to operate across a 
network. For example, given that a pro- 
gram must manipulate a window—whose 
defining data structure occupies hun- 
dreds of bytes of storage—a single opera- 
tion could require substantial network 
traffic if the window's entire data must 
be exchanged between the.client process 
and the server process. Associating the 
window with a 32-bit handle means that a 
request across the network needs only а, 
long integer to identify the window. р 

In DESQview, the use of objects re- 
duces the complexity of coding the event 
loop. The object queue structure lets a 
program treat all sources of input identi- 
cally and channel their events through a 
single event queue. The specific event- 
handling subroutine must resolve the 
handle into its associated object. The re- 
sult is a kind of information-hiding: Only 
the routines that manipulate the object 
have any idea of the object’s internals. 
DESQview carries this even further; it 
isn't even necessary for a program to 
know the details of an object's data 
structures. A program operates on an ob- 
ject through DESQview calls, never by 
directly reading or writing data fields 
within the object's definition. 


Macintosh 

The Macintosh's event-handling soft- 
ware is divided into two parts. The Mac 
OS event manager is the lowest (i.e., 
closest to the hardware). It is here that the 
Macintosh captures key presses and 
mouse-clicks. The Mac OS event man- 
ager passes events up to the Toolbox 
event manager, which is what most appli- 
cations converse with. 

Although your program will almost 
always call the Toolbox event manager, 
there are cases where you may need to 
call the Mac OS event manager. Most 
important, when your program is first 
launched, it can call the OS event man- 
ager's FlushEvents to clear the event 
queue of any stale events left on the 
queue from any previous programs. Ad- 
ditionally, the OS event manager's Post- 
Event is the means by which an applica- 
tion can send events to itself. 

An application receives event infor- 
mation in the form of an event record. An 
event record is composed of 


* the event type; 
• the time that the event was posted 
continued 
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into the event queue; 

* the location of the mouse when the 
event took place; 

* the state of the mouse button and 
the modifier keys (the Shift, 
Option, and clover keys) when the 
event occurred; and 

e information that is dependent on 
the type of the event. 


The last entry is referred to in Macin- 
tosh documentation as the message field. 
It's a long integer whose contents differ 
from event type to event type. For exam- 
ple, if the event is a key press, the lowest 
byte of the message field contains the 
ASCII code corresponding to the key. 
The next-higher byte (bits 8-15) carries 
the scan code of the key pressed. As you 
continue reading, you'll discover that 
most of the other systems I'll mention use 
an event record (sometimes called a mes- 
sage) structure that's a variation on the 
Macintosh theme. 

The Mac provides a filter for incoming 
events called the event mask. Each bit of 
the event mask corresponds to a particu- 
lar type of event. Setting a bit in the event 
mask lets the corresponding event type 


“pass through” to the application; clear- 
ing a bit blocks the associated event type. 
Therefore, if your application is—heaven 
forfend!—command-line driven and thus 
has no need of the mouse, you can filter 
out mouse events so that your program 
needn't bother with them. 

The Mac's core event-handling rou- 
tine is GetNextEvent. It takes two argu- 
ments: the event mask word and a pointer 
to a memory buffer where the next event 
record will be stored. GetNextEvent re- 
turns a Boolean value indicating whether 
there's an event waiting for your applica- 
tion to handle. It also performs some 
background work that your application 
doesn't explicitly see. For example, Get- 
NextEvent checks whether an alarm that 
you've set on the alarm clock should be 
triggered; it also activates any routines 
that have been attached to command- 
shift-number keys (FKEY functions). 

The Mac's event queue can handle up 
to 20 events. If the queue fills up, the sys- 
tem pushes old events into oblivion to 
make room for incoming new events. 
The GetNextEvent routine actually 
pulls events off the queue. Sometimes, 
however, your program may wish to only 


examine events on the queue without re- 
moving them. In this case, you call the 
EventAvail routine, which operates just 
like GetNextEvent without extracting 
events from the queue. 

Keep in mind that the event manager is 
an application's sole source of user input. 
The Mac provides a journaling feature: 
Items passing through the event queue 
can be fed to an audit file while on their 
way to the application. Then, at some 
later time, you can put the program into 
“playback mode,” in which the contents 
of the audit file are fed directly to the 
event queue. This lets you create quite 
complex demonstration programs that 
include mouse movements and button 
clicking, as well as keyboard input. 


Microsoft Windows 
The Microsoft Windows world is a little 
different from that of the Mac—an un- 
derstatement if ever there was one. But if 
you look beyond the obvious differences 
in host processors and parent companies, 
Windows distinguishes itself by virtue of 
its multitasking capabilities. 
Windows actually maintains two event 
continued 
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queues. Your program is really never 
aware of one, the system queue. As its 
name implies, the system queue is main- 
tained by Windows and is the system- 
wide clearinghouse for all events. Your 
application program actually accesses 
the other event queue. Since each appli- 
cation gets its own queue, it’s up to Win- 
dows to determine the recipient of a given 
event message. Now that I think about it, 
I suppose that means that a Windows ses- 
sion actually supports multiple event 
queues; the number is dependent on how 
many tasks are simultaneously active. 

Windows event messages are compact 
(as on the Mac), and they are all built 
using the same four fields: 


* a 16-bit handle to a window, 
* a 16-bit message type, 

* a 16-bit parameter, and 

e a 32-bit parameter. 


The last two fields are the Windows 
counterparts to the Mac's message field. 
(Don't get confused by my usage of the 
word message. Windows, and everyone 


else following, refers to event records as 
messages.) They carry data specific to 
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the event. For example, if the event indi- 
cated a movement of the mouse (defined 
by Windows as a WM. MOUSEMOVE event 
message), the 32-bit parameter carries 
the concatenated x and y coordinates of 
the mouse. 

Windows has its own meaning for syn- 
chronous and asynchronous: A synchro- 
nous event message pops out of the queue 
in the same order (relative to everyone 
else in the queue) that it went in. How- 
ever, as soon as an asynchronous event 
enters the queue, it moves immediately 
to the front. Agreed, an asynchronous 
event sounds dangerous, but its raison 
d’étre is to alert a task to some situation 
that must be handled immediately. 

A Windows event loop revolves around 
three functions: GetMessage( ) receives 
an event message from the Windows ker- 
nel. The message is passed to Trans- 
lateMessage(), where any key-down 
messages are translated to their appropri- 
ate ASCII equivalents. Finally, the mes- 
sage is handed to DispatehMessage( ), 
which delivers it to the proper window. 

Of course, I'm oversimplifying. How 
does a window accept delivery of a mes- 
sage? The answer lies in what occurs in 


the initialization code that every Win- 
dows program executes just after start- 
up. Specifically, the program must reg- 
ister with the operating system the kinds 
of windows that it intends to use. (This is 
referred to in Windows and OS/2 as reg- 
istering the window class.) 

During the registration process, the 
program provides each window class 
with a pointer to a routine that will han- 
dle all messages delivered to windows of 
that class. So when I say that the window 
accepts delivery, that translates to “the 
window's associated handling routine is 
called, and detailed information about 
the message is passed in as arguments." 
The switch-statement portion of the 
event loop is within each window-han- 
dling routine. 

Listing 2 outlines the registration pro- 
cess. In its initialization portion, the pro- 
gram hands Windows a template of the 
classes Window1 and Window2. When the 
program creates instances of those win- 
dows (with the CreateWindow() func- 
tion), Windows knows which templates 
to use to draw the windows on-screen, as 
CreateWindow( ) specifies the class. 

continued 
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Listing 2: Event handling in a multiwindow environment—in this case, Windows. Notice that the switch statement has 
been decoupled from the while statement. The DispatchMessage( ) routine sends the message to the proper window- 
handling routine—Wind1Proc( ) or Wind2Proc( )—where message filtering takes place. 


* 
** Initialization routine to register 
** a window with the operating system. 
*/ 

BOOL FAR PASCAL Initialize(myhandle) 
HANDLE myhandle; 


WNDCLASS mywindl; 

WNDCLASS mywind2; 

[* 

** Name mywindi's class and associate a 
т window-handling routine. 

x 

mywind1.lpszClassName="Window1"; 
mywind1.lpfnWndProc=WindiProc; 

[* 


н Do same with mywind2. 

* 
mywind2.1pszClassName-"Window2"; 
mywind2.lpfnWndProc=Wind2Proc; 
/* Register with Windows. */ 
RegisterClass(&mywindl); 
RegisterClass(&myvind2); 

return; 


[* 
X* Create two windows of class mywindil 
** and mywind2. 


*/ 
BOOL FAR PASCAL Createwinds(myhandle); 
HANDLE myhandle; 


HWND hWindl, hWinde; 
[* Create two windows */ 


hWindl=CreateWindow( (LPSTR)'"Windowl'", (LPSTR)"MyW1",... 


myhandle,(LPSTR)O) ; 


hWindw=CreateWindow((LPSTR)"Window2", (LPSTR)"MyW2",... 


myhandle, (LPSTR)0); 


<..code to display the windows goes here...> 


Listing 2 solves another riddle. How 
does Windows know which program 
owns a particular window? When you 
launch an application under Windows, 
the system assigns the application a 
unique identifier—myhand1e in listing 1. 
The CreateWindow() function takes 
myhandle as an argument when a partic- 
ular instance of a window is created. The 
argument is the key to how the operating 
system knows which application is a 
given window's keeper. 


Presentation Manager 

The user interface supported by OS/2's 
PM is the same as that employed by Win- 
dows; in fact, PM's application program- 
ming interface is based on the Windows 
API. Consequently, it's no surprise that 
the two systems share many traits. 

As in Windows, applications running 
under PM respond to event messages 
passed in from PM itself. Also, PM car- 
ries on with the use of handles—16- or 
32-bit aliases to complex structures such 
as windows, message queues, and so on. 

Unlike Windows programs, PM appli- 
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/* Handle to myself */ 


long FAR PASCAL WindiProc(whandle,msgtype,;wp,lp) 


HWND vhandle; 
unsigned magtype; 
WORD wp; 

LONG lp; 


{ 
died 


/* Window handle */ 
/* Message type */ 

/* Word parameter */ 
/* Long parameter */ 


case WM ONETHING: 
<code to handle one thing» 


break; 


case WM ANOTHER: 
«code to handle another» 


default: 


return(DEfWindowProc(whandle,msgtype,wp,lp); 


break; 


тыта, 


long FAR PASCAL Vind2Proc(whandle,msgtype,wp,lp) 


HWND whandle; 
unsigned msgtype; 
WORD wp; 

LONG lp; 


/* Window handle */ 
/* Message type */ 

/* Word parameter */ 
/* Long parameter */ 


< code virtually identical to WindlProc above > 


int Pascal WinMain(myhandle,...) 


HANDLE myhandle; 


/* Handle to myself */ 


MSG mymsg; 


/* Handles to windows */ 


Initialize(myhandle); 


CreateWinds(myhandle); 


while(GetMessage(&mymsg,NULL,O,0)) 
TranslateMessage(&mymag) ; 


} 


DispatchMessage(&mymsg) ; 


<... termination code goes here...» 


cations must explicitly create their own 
event message queue. (My guess is that 
this is because OS/2 might be running 
PM and non-PM applications simulta- 
neously. A non-PM application may not 
need an event message queue, so pro- 
grams create their own queues only when 
necessary.) A program does this with a 
call of the form 


msgqhand= 
WinCreateMsgQueue(hab,0) 


where msgqhand is a handle to the cre- 
ated queue. The variable hab is a handle 
to what is referred to as an anchor block 
and is used more or less as a program's 
means for uniquely identifying itself in 
the PM environment. 

PM provides the program with this 
unique identifier via the WinInitial- 
ize() routine, which you must call prior 
to calling WinCreateMsgQueue( ). This 
anchor block handle is the counterpart to 
the handle passed into a Windows appli- 
cation when it is launched. 

The format of a PM event message 


looks like a Windows event message with 
some finery added: 


* the handle of the window to which 
the message is directed; 

* a 16-bit message type field; 

* two 32-bit parameter fields; 

e the time the message entered the 
queue; and 

* the position of the mouse when the 
message entered the queue. 


As you can see, a PM message has a spe- 
cial field for the mouse coordinates. In 
Windows, whenever the application re- 
ceives a mouse message, the rodent's co- 
ordinates are kept in the 32-bit parameter 
(see above). 

(Aside: PM further deviates from 
Windows in the nomenclature it applies 
to event messages. In PM, synchronous 
messages are referred to as queued, asyn- 
chronous messages as nonqueued.) 

À PM event-loop kernel takes up about 
two lines of source code. It looks some- 
thing like this: 
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“По you know what the underground bargain C compiler of this year is? It's 
the Mix Power C compiler. For under $25 with shipping, it is one heck of a 
good compiler,’ 


Jobb's Jo d nal, June 88 (Letter to the editor) 


“Overall, Power C's performance is remarkable for the price. Quite 
compatible with the Microsoft C and Turbo C ‘‘standards’’, Power C is a 
heavyweight contender in the educational, hobbyist, and perhaps even the 
professional market — at a bantamweight price.” 


C! N Мад:  Sactemier 13, 88 (Review) 


"Power C is an unbelievable product for $19.95, and is very competitive with 
Turbo C, Microsoft C, and Microsoft's new Quick С in both features and 
performance. It is excellent for the beginner who wants to learn C, or for the 
experienced programmer who wants to develop professional applications. The 
manual alone is worth the price of this package, and the generous library 
source code and assembler offer adds to the value of it. If you have any 
desire to program in C, or want a more powerful C compiler, get a copy of 
Power C?’ 


| | er, August 88 (Review) 


“The Ctrace debugger is where Mix really shines. It is magnificent. It's not 
only better than the stripped down debugger Microsoft includes with Quick C, 
it’s better than the full debugger Microsoft provides with its high-end 
compiler (Codeview).'' -— 


Computer SI )pper, November 88 (Review) 


Circle 310 on Reader Service Card 
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Power Ctrace Debugger 


Technical Specifications 
Power C includes: Power C compiler with integrated Make, 
Power С Linker, Power C Libraries (450 functions), the Power 
C book (680 pages), and support for. . . 
_~_ ANSI standard 
"w^ IEEE floating point 
i“ 8087/80287 coprocessor 
 auto-sensing of 8087/80287 
и“ automatic register variables 
v^ unlimited program size 
mixed model (near & far pointers) 
.w* graphics on CGA, EGA, VGA, & Hercules 


Optional Products: 
Power Ctrace debugger 
.w* Library source code 
“ BCD business math 


BB rder now by calling our toll free 
number or mail the coupon to 
ӯ Mix Software, 1132 Commerce 
Drive, Richardson, TX 75081. 


1-800-333-0330 


For technical support call: 1-214-783-6001 


Minimum System Requirements: 
DOS 2.0 or later, 320K memory, 2 floppy drives or hard drive. 
Runs on IBM PC, XT, AT, PS/2 and compatibles. 
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Telephone | 
| Paying by: Г] Money Order O Check 
[7] Visa OMC О AX O Discover 
Card # 

Card Expiration Date 


Computer Name 


Disk Size 
eee КАШИ 

| Product(s) (Not Copy Protected) 

| О Роме G compiler ($19.95) $ 
| LI Pov | debugger ($19.95) $ 
| 


O Зу" 


О Library Source Code ($10.00) 
(includes assembler & library manager) 
[] BCD Business Math ($10.00) 
Add Shipping ($5 USA — $20 Foreign) 
Texas Residents add 8% Sales Tax $ 
| Total amount of your order 


ае 


Power C & Power Ctrace are trademarks of Mix Software Inc. Quick C & Codeview аге registered trademarks of Microsoft Corp. Turbo С is a registered trademark of Borland International. 
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Listing 3: A DESQview event 
loop. This section of event 
handling identifies which object 
requires servicing. Each object- 
handling routine would first read 
the event from the appropriate 
source (e.g., keyboard object and 
mouse object) and then execute yet 
another switch statement for 
dispatching the event to the proper 
code. 

[ж 

** A DESQview-style event loop. The 
** variable 'finished' is global, and 
** 1s set by one or more of the object 
** handlers to signal that the user 


** has elected to close the 
** application. 


*/ 
while(finished! =0) 


/* Read objectq */ 
object=obg_read( ); 


‘nae 


/* Keyboard event */ 
case key_handle: 
do. keyboard( ) j 
break; 


/* Mouse event */ 

case mouse, handle: 
do. mouse( ); 
break; 


/* Something in our mailbox */ 
case mail handle: 
do_mailbox( ); 
break; 


<...other case statements...» 
} 
/* End of while loop */ 
.. following code would free 


...811 objects this program 
...had allocated 


while(WinGetMsg(...)) 
WinDispatehMsg(...); 


I've removed the functions' arguments. 
The WinGetMsg() function retrieves a 
message from the message queue, while 
WinDispatehMsg() sends that message 
off to the appropriate destination. Since 
WinGetMsg() is the argument to the 
while loop, apparently this loop exits 
only when WinGetMsg() returns a value 
of 0. That's exactly what happens when 
your program receives a WM. QUIT mes- 
sage (sent whenever the user selects 
Close from the menu). 

As in Windows, the switch-statement 
portion of the event-handling loop is car- 
ried in a window's window-handling 
procedure. Oddly, the time of posting 
and the mouse-coordinates portion of the 
event structure are not passed to the win- 
dow-handling routine—only the handle, 
message type, and parameter fields are. I 
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suppose this is done to keep memory use 
trim; only messages generated by the 
mouse demand that the application know 
Where the pointer was at the time of the 
event. Your program can retrieve the 
mouse location with a call to the Win- 
QueryMsgPos( ) function. 


X Window System 

The X Window System (referred to as X 
Window hereafter) is a network-based 
windowing system released by MIT 
(with significant contributions by DEC 
and other companies). Since it works 
across a network, its structure is client- 
server. User programs run as clients, 
passing requests to the server, which 
does most of the grunt work of managing 
a bit-mapped display. User programs 
talk to the server through a set of C rou- 
tines gathered into the Xlib library. 

Since X Window can operate over a 
network, the transformation of interrupts 
(from key presses, mouse-clicks, and so 
on) into event messages is mandatory. 
The hardware that generates user-input 
interrupts may be several meters’ worth 
of coaxial cable away from the hardware 
executing the application program. 

X Window carries on the theme of 
using handles to manipulate complex en- 
tities. However, a handle is referred to as 
a resource identifier, since abstract ob- 
jects are called resources. 

The fulcrum routine of the X Window 
event loop is XNextEvent, which takes 
two arguments. Its first argument is a 
pointer to a display structure, which car- 
ries information about the current screen 
and the X Window server. (This display 
structure is X Window's way of uniquely 
identifying a given user. It is the counter- 
part of OS/2's anchor block and the my- 
handle variable in Windows.) 

The second argument is a pointer to 
an XEvent structure. This is a union of 
structures, each member structure of 
which defines a type of event. The first 
integer in the XEvent acts as a selector 
and lets you pick which member of the 
union to use for a particular event. (If 
you find this confusing, consider XEvent 
a data structure whose architecture dif- 
fers from event type to event type.) 

The XNextEvent routine doesn't do 
any event filtering; you set that with the 
XSelectInput routine prior to calling 
XNextEvent. As with the other event- 
driven systems I've mentioned, the fil- 
tering is handled by a mask. In this case, 
the mask is a 32-bit word. 


DESQview 
DESQview is another multitasking oper- 
ating system. Most of the programs that 


you execute under it are “DESQview un- 
aware"; they're simply programs written 
for MS-DOS that don't know any better. 
But you can create “DESQview aware" 
programs that use the multitasking capa- 
bilities. (See my February column.) 

In DESQview, items that a program 
communicates with (screens, keyboards, 
and so on) appear in the form of objects. 
So. your program manipulates window 
objects (display output), panel objects 
(dialog boxes, menus, and help screens), 
keyboard objects (self-explanatory), 
pointer objects (mice), mailbox objects 
(semaphores and interprocess communi- 
cation), and objectq objects (the event 
queue). I pronounce “objectq” as “‘ob- 
ject queue" to help remind me of its use. 
As in the other systems I've mentioned, 
objects are referenced by handles (32-bit 
identifiers in DESQview). 

The objectq is the foundation for the 
event loop in a DESQview application. 
You might reasonably imagine that your 
program would accept keyboard input by 
creating a keyboard object and attaching 
that keyboard object to the current task. 
Whenever the task expects input, it sends 
a READ message to the keyboard object. 
This scenario would apply as well to a 
task requiring mouse input: The task 
creates and then opens a pointer object. 

That's not precisely true, and here's 
where the objectq comes in: Each item on 
the objectq is a handle to an object for 
which an event is pending. So, if your 
program reads the objectq and receives 
the handle to the keyboard object, your 
program knows that the keyboard holds 
the next pending event. This saves your 
program from having to issue passels of 
READ messages helter-skelter to all the 
objects it is manipulating. A DESQview 
event loop ends up looking something 
like what I’ve shown in listing 3. 

In addition, the objectq sidesteps the 
potential for a task's falling asleep at the 
wheel. Specifically, if a task issues a 
READ call to a keyboard object when no 
keyboard input is available, that task is 
suspended until a key is pressed. So ifthe 
user is using the mouse while the task is 
waiting on the keyboard, mouse input 
may get lost. (Or worse, the system can 
simply freeze up.) 


For Example 
To illustrate event-loop programming, I 
put together a small calculator program 
for DESQview. It's simply a hexadeci- 
mal-to-decimal conversion calculator. 
But it gives me the opportunity to show- 
case some of the special features DESQ- 
view provides for user input. 

continued 
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Un-retouched VGA screen image. Special hardware required for motion video.* 


Introducing the door into Windows! 


Easy access to Windows Call 518-766-3000 (FAx 518-766-3003) for 


KnowledgePro (Windows) contains high-level commands more information or write to: Knowledge Garden Inc., 
for manipulating screen objects, lists, text, fonts, rules, 473A Malden Bridge Rd., Nassau, NY 12123 USA. 
external files and bitmap images. DLL and DDE Amex, Visa or M/C accepted. 


support lets you integrate your own C routines with 
KnowledgePro and link your application directly to Excel 
and other Windows programs. 


At a price you can afford 


Another 

KnowledgePro (Windows) costs $695 with no runtime i ‘ 

fees for applications. KnowledgePro for DOS costs $495. Жак озен КЕЕ ж-а 
The systems гип on IBM PC, ХТ, АТ and PS/2 tool from Know edge 
compatible machines with 640k of memory and a hard (5 ARDEN INC. 


disk. KnowledgePro (Windows) requires Microsoft 
Windows 286 or 386 version 2.x or greater. 


KnowledgePro is a registered trademark of Knowledge Garden. Excel is a trademark of Microsoft Corp. IBM. XT. AT and PS/2 are trademarks of International Business Machines Corp. 
*VideoWindows digital video overlay board by New Media Graphics. 
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The calculator’s front panel consists of 
19 keys: the digits 0 through 9, the char- 
acters A through F, and the special keys 
*, 10, and 16. You can guess the use of 
many of the number and letter keys. The 
10 key sets the display to base 10, 16 sets 
the display to base 16, and * clears the 
display. Keys can be activated by point- 
ing and clicking with the mouse, as well 
as typing their counterparts on the key- 
board. (You access 10 and 16 through the 
Е1 and F2 function keys.) 

This calculator program takes input 
from the mouse as well as from the key- 
board. You'd therefore expect that the 
event loop would require some means of 
distinguishing between messages from 
the keyboard and messages from the 
mouse. This is not so, thanks to a com- 
ponent of DESQview referred to as the 

field manager. The field manager lets 
you make a window “aware” of those 
parts of itself that make up user input and 
output. 

You activate the field manager by 
building a data structure called a field 
table and transmitting that table to the 
window as part of what is referred to as a 
window stream. This is data that you 
send to a window to alter the behavior of 
the window's contents (instead of data 
for display). In this case, the field table's 
elements describe all the input and out- 
put fields within that window—where 
those fields are and how they act. So the 
input fields are the calculator's keys; the 
output field is the display. 

Of course, the calculator's keys are 
really more or less buttons. DESQview 
calls fields of this sort select fields; you 
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can select them by pressing an associated 
key from the keyboard or by moving the 
mouse pointer to the field and clicking 
the button. Fields that can actually ac- 
cept arbitrary strings of input are simply 
called input fields. 

Once you've defined the floor plan of 
your window (i.e., where all the fields 
are located and what their attributes are), 
assembled that into a field table, and sent 
that to the window, your work is largely 
done. Your program can capture all user 
input by opening a keyboard object at- 
tached to the window. The field manager 
consolidates mouse and keyboard input 
and sends it to the keyboard object. 

Furthermore, information that your 
program receives from the keyboard ob- 
ject has had considerable intelligence in- 
jected into it by the field manager. For 
example, since the field manager knows 
where fields are within the window, it at- 
taches the field number to any received 
input and sends that to your program via 
the keyboard object. Your application 
doesn't have to determine which field has 
been input based on mouse coordinates. 

This is true for input fields as well as 
select fields, In my calculator, I need 
only know which key was selected. In a 
complex data-entry screen, I could have 
fields for clients’ names, dates, and ad- 
dresses. The user could select a field and 
enter data, and the field manager will re- 
port to my program what the user typed, 
as well as what field he or she was in 
when it was typed. 

Detailed information—mouse buttons 
and such—can be had from a variable 
called the keyboard status. DESQview 


returns this variable whenever you read 
the keyboard object. This is how the user 
closes the calculator: A specific bit in the 
keyboard status field indicates when the 
user has pressed the Escape key. My pro- 
gram reads an Escape key as a signal to 
shut down. 


Final Event 

It's relieving to see that, with all the di- 
versity in computers today, there's still 
plenty of similarity. I suppose Mac pro- 
grammers have a leg up on the rest of us; 
they were dealing with event loops on 
microcomputers before there was any 
mention of PM or X Window. 

Perhaps, if you look at it right, event- 
driven systems have been around a lot 
longer than you may have guessed. It's 
just that their early forms were subtle. 
Why, I clearly remember feeling like an 
object in a queue, waiting for my chance 
at the card reader and line printer. And 
when the program worked...what an 
event that was. & 


Editor's note: The full source code is 
available in a variety of formats. See 
page 5 for details. 


Rick Grehan is the director of the BYTE 
Lab. He has a B.S. in physics and applied 
mathematics and an M.S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as "rick g." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. | 
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We want to help! 


If you have a problem with your BYTE subscription, write 

us with the details. We'll do our best to set it right. But we 

must have the name, address, and zip of the subscription 
(new and old address, if it's a change of address). If the 
problem involves a payment, be sure to include copies 

of the credit card statement, or front and back of 
cancelled checks. Include a "business hours" phone 
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Subscriber Service, P.O. Box 555, Hightstown, NJ 08520 


32 BYTE * MAY 1990 


BYTE 


zr 


BYTE 
PRODUCT SHOWCASE 


A BUYER'S MART 


BYTE BITS 
E PRODUCT SPOTS 
E MICRO PRODUCT CENTER 


ILLUSTRATION: JULIE E. MURPHREE © 1989 MAY 1990 > BYTE 323 


THE BUYER’S MART 


A Directory of Products and Services 


Effective January 1, 1990. 


SIMMS DIRECT FROM MFG. 


“НР LASERJET SERIES Н MODULE**PS/2 70 & 80 MODULES’ 
*LASERWRITER NTH MODULES**MACINTOSH MODULES’ 
"ІВМ COMPATIBLE MODULES*'AST MODULES’ 

2 YR WARRANTY 


SAVE 60% BUYING DIRECT AND RECEIVE A FREE FLOPPY DISK 
HOLDER AS WELL. MFG. IS ALSO AVAILABLE USING YOUR 
MEMORY CHIPS. CALL NOW FOR MEMORY NEEDS. 


BEPHYR INDUSTRIES, INC. 


PH: (714) 951-5193 FAX: (714) 951-1541 
Inquiry 576. 


NEW! WET RIBBON RE-INKER 

Stop discarding expensive printer ribbons. Our Wet Ribbon 
Re-inker gives you more than 50 better-than-new ribbons for 
each one you buyl 

ә Easy to use 

€ Accommodates most cartridges 

€ High quality synchronous motor 

€ Automatic timer 

ө Satisfaction guaranteed! 


BLUE RIBBON INK, LTD. 
6803 E. 47th Ave. Dr., Unit D, Denver, CO 80216 
(800) 477-3465 (303) 333-8880 


Inquiry 577. 


CUT RIBBON COSTS! 


Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models: anual E-Zee Inker — $39.50 

Electric E-Zee Inker — $94.50 

Ink Master (Electric) — $189.00 
1000s of satisfied users. Money-back guarantee. 


BORG INDUSTRIES 
525 MAIN ST., JANESVILLE, IA 50647 
1-800-553-2404 Fax: 319-987-2251 


Inquiry 578. 


80C31 DEVELOPMENT BOARD 

UA for 32K Eprom 2K Scram — 8 Bit Latched Outputs 
12 10 Lines А5232 Serial Port 5V Only—All CMOS 

Components 
Can be used for development of microcontrolier-based projects. 
Currently used as the base controller for: display driver, ramote 
scoreboard, serial/parallel converter, thermal printer controller, 
transmission line buffer, cartridge storage device and many more! 
$99 WITHOUT EPROM — $109 WITH EPROM 

CUSTOM FIRMWARE AVAILABLE 


COMPUTER ADVICE 
515 Calle San Pablo, Camarillo, CA 93010 
(805) 482-2002 


Inquiry 579. 


COMPANION AND EXTENDER 


Place a keyboard and monitor up to 600' from your CPU 
with EXTENDER and COMPANION products. Keep a 
second Keyboard/Monitor at the CPU with COM- 
PANION. Supports MDA, CGA, EGA, VGA, PS2. Uses 
single 34” cable. 


Prices start at $149.00 for EXTENDER and $219.00 for 
COMPANION 25 ft. unit complete. 


CYBEX CORPORATION 
2800-H Bob Wallace, Huntsville, AL 35805 
205-534-0011 International Fax #205-534-0010 


Inquiry 580. 
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A complete source for all your computer supplies — media, 
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GAAN COMPUTER SUPPLIES 


186 B East Sunnyoaks Ave., Campbell, CA 95008 
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Finally a Better Toner Cartridge for your 
Canon? PC Copler: HP® or Apple® Laser Printer 
REFILL KIT IS $19.95 SAVE NEARLY 3251.00 on average 
or 3 FOR $5000 three refills over 4 new cartridges 
New Modified" Toner Cartridges to accept refi Kits (holes are pre-drilled) 
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PC 10-25 Cartridge 59995 many other Laser Printers that use Canon Engines 
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with our inexpensive do-it-yourself kit, Or use your own empty cartridge and modify 
yourself with simple Instructions In refill kit. Colors also available. 


cai: Morack, Inc. 
9132 Windsor Dr., Palos huis, IL 60465 


Phone: (708) 598-0580 1-800-837-9696 Fax: (708) 598-9203 
Inquiry 582. 


Printer Buffer: $99.95 


258 Kbyte buffer controls complete printing function. Never 
wait for your printer again. Simply activate buffer and return 
to any computing task while files are printing. 


Serial, parallel, and converter models available to 2 
Megabytes (512 Kbyte: $119.95; 1 Megabyte: $159.95). Liberal 
30 day return policy assures satisfaction! 


(513) 644-2230 


Technologic Systems 
18277 Timber Trails * Marysville, Ohio 43040 
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HEWLETT PACKARD 
Buy — Sell — Trade 
Laser Jet Ї!Л!О 1400/2400 Color Pra (7440) 850 
Genuine HP 2 Meg Mag 4001200 HP-7550A 1700 
Desk Jet 400 Draft Pro DXL/EXL 3300/5000 
Rugged Writer 800 Drafimaster ll 5500/6000 
Electrostatic PlottersC1800 (D SizeyC 1601 (E Size) 1400018500 
Science Accessories Corporation Sonic Digitizers 
38" x 48" (2750) 60" x 72" (3175) 
T. E. Dasher & Associates 
4117 Second Ave. S., Birmingham, AL 35222 


Phone: (205) 591-4747 Fax: (205) 591-1108 
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APPLICATION GENERATOR 


VERY EASY C PROGRAMMING 


Includes complete Unix, Microsoft and Turbo C compatible 
source coda. 

1. CG: Creates C program from data 

2. CGW: Creates Windows programs 

3 Сах: Creates C+ + programs 

4, HD: Programmable Windows Hypertext 

Other products include Input Processor $129, Prolog 
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(218) 349-4850 
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NATURAL LANGUAGE C LIBRARY 
Increase your market share! Use ЈАКЕ to add a natural 
language front end to your application. JAKE translates 
English queries and commands into C function calls 
and data structures. JAKE offers context-sensitive 
semantic processing; interfaces easily; ««64K mem. 


JAKE $495. INTERACTIVE DEMO $10 


ENGLISH KNOWLEDGE SYSTEMS, INC. 
5525 Scotte Valley Dr. #22, Scotts Valley, CA 95066 


(408) 438-6922 


Inquiry 587. 


NanoLISP $99.99 
An MS-DOS Common LISP interpreter that sup- 
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excellent debugging facilities, sam- 


ple Al programs, fully-indexed manual, free 
technical support. 
Microcomputer Systems Consultants 
РО. Box 6646, Santa Barbara, CA 93160 
(805) 967-2270 


BAR CODE 


LABELING SOFTWARE 
On EPSON, ІВМ, OKI dot matrix or LaserJet. Flexible 
design on one easy screen. Any format/size. Up to 120 
fields/label. 18 text sizes to 3"readable at 100^ AIAG, 
MIL-STD, 2 of 5, 128, UPC/EAN, Code 39. File Input & 
Scanned logos/symbols (PCX)—$279. Other programs 


from $49. 30-day $$ back. 
Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 


BAR CODE READERS 
For PC, XT, AT, & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399. Top rated 
in Independent reviews. Works with DOS, Xenix, 


Novell, Alloy, -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 
Worthington Data Solutions 
417A Ingalls St, Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 


BAR CODE 


PORTABLE READER 
Battery-operated, handheld reader with 64K static RAM, 
2x16 LCD display, 32-key keyboard, RealTime-Clock. 
Wand or laser scanner. Program prompts and data 
checking through its own keyboard. Easy data transfer 


by RS-232 port or PC, PS/2 keyboard. Doubles as On- 
Line Reader. 30-day $$ back. 
Worthington Data Solutions 
417A Ingalls St, Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 


PRINT BAR CODES/BIG TEXT 


FROM YOUR PROGRAM 
Add bar codes and big graphics characters to your pro- 
gram. Print from ANY MS-DOS language. Bar codes: 
UPC, EAN, 2 of 5, MSI, Code 39. Epson, Oki, IBM dot 
matrix text up to 1⁄2“. LaserJet up to 2". Font cartridges 
not required. $179-$239. 30-day $$ back. 
Worthington Data Solutions 
417-A Ingalls SL, Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 


BAR CODE READERS 
Keyboard emulation for PC/XT/AT & Р5/25, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 


AMERICAN MICROSYSTEMS 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 
* MS/PC DOS SYSTEMS 
* 9 & 24 PIN DOT MATRIX 
• H-P LASER JET/PLUS/SERIES II 
* MENU-DRIVEN or MEMORY RESIDENT 
e CODE 39, | 2/5, UPC AE, EAN 8/13 
* BIG TEXT & BAR CODE SOFTFONTS 


AMERICAN MICROSYSTEMS 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


PRINTING SOURCE CODE 


Portable C source code program prints Code 39 and 
UPC bar codes. Label printing program for HP, OKI, and 
EPSON printers, can be used by itself or added to any 
custom application. Documentation shows how to add 
drivers and bar code patterns. Introductory price of 
No Specify UNIX №386 or MSDOS, 
525" or 35" formats. 
Infinity Computer Services, Inc. 
РО. Box 269, Coopersburg, РА 18036 
215-965-7699 


Inquiry 588. 


BAR CODE SOFTWARE SOLUTIONS 
ISD has software solutions that allow you to use bar 
codes for most anything. Like identifying products. 
Labeling packages. Or even managing assets and 
paperwork. You'll be able to speed and simplify data 
-to-stock. Streamline in- 


collection. Track products dock 
ventory control. And more. 
Integrated Software Design, Inc. 
171 Forbes Blvd., Mansfield, MA 02048 
TEL: (508) 339-4928 FAX: (508) 339-2257 
©1989 Integrated Software Design, Inc. 


Inquiry 589. 


THE BUYER’S MART 


PC-Wand Bar Code Solutions 
Bar codes are easy with a FULL line of readers & 
printers. They plug & play with your existing systems, 
most all makes of CPU/printer/terminal/software in your 
office, store, truck, factory or warehouse. Our bar code 
DOS programs print on matrix or faser printers. 30 day 
refund, 1 year warranty. 


International Technologies & Systems Corp. 


655K North Berry St., Brea, CA 92621 
TEL: (714) 990-1880 FAX: (714) 990-2503 


Inquiry 590. 


BAR CODE READERS Only $285 
* Compiete Bar Code Available 
* Acts like a 2nd Keyboard for ІВМ XTIAT, PS/2 and Clones, 
Macintoshes and any RS-232C Terminal 
scannetiSiot 


KASCO TECHNOLOGY, INC. 
486 Casita Way, Los Altos, CA 94022 
Tel: (415) 949-0969 FAX: (415) 949-3814 


Inquiry 591. 


5-YR. WARRANTY AT PERCON 
PERCON decoders are now covered by a five- 
year limited warranty. That means you wont 
spend one cent replacing your PERCON bar 
code decoder for five full years. That's reliability 
you can count on! 


PERCON 


2190 W. Tith Ave., Eugene, OR 97402 


Phone: (800) 873-7266 РАХ: (503) 344-1399 
See our ad on page 336 


PC BAR CODE SPECIALISTS 


Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-8966 


Inquiry 592. 


BAR CODE READERS 
Among the best and most widely used bar code 
decoders. Reads all major codes (39, | 2/5, S 2/5, 
UPC/EANAJAN, CODABAR, MSI). Connects between 
keyboard and system. IBM, PS/2, MAC, DEC-VT com- 
patible. OS & software independent. Same day ship. 
2 Year Warranty (pen incid). 

Large Reseller Discounts 

Solutions Engineering 

4705 Langdrum Lane, Bethesda, MD 20815 

(800) 635-6533 (301) 652-2738 


Inquiry 593. 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers & SmartCard Encoder! 


ware. UPC & 39 print programs, magnetic encoders, & por- 


table readers are also avai 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 594. 


BAR CODE 


VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 
* Keyboard wedges (Internal/Extemal) for IBM PC/XTIAT, PS/2 

and portables. 

• А5232 wedges for WYSE, Link, Kimtron terminals 

e Bar code and label printing software 

e Full two-year warranty 

* 30-Day Money-Back Guarantee 

* Extensive VAR/Dealer Discounts 

3140 De La Cruz Bid., Suite 200/Santa Clara, СА 95054408) 980-1880 
FAX: (415) 623-1372 


Inquiry 595. 


BASIC CLIP MUSIC ~ 


300 Songs & Sound Effects 


The EnTen-tainer contains by far the biggest & best collection on 
the market lor DOS machines. Play like a jukebox through your PC 
speaker or use selections in your own programs. 
No royalties required—source code included. 

An Excellent Gift! 
172-pg. manual. 525" or 35* disks. BASIC 2.0 or later req'd. 
Dealer inquiries welcome. $2895 ($250 U.S. s&h) MC/VISMM.O. 
(800) 727-4140—Money Back Guarantee 
POI Music Software, 1511 48th St, Boulder CO 80303, (303) 440-4140 


Inquiry 596. 


| BRAILLE | 


BRAILLE PUBLISHING 
Whether you have occasional word-processed memos or full- 
length textbooks, a Duxbury Translator enables conversion 
to properly contracted and formatted braille. The choice of 
professional publishers worldwide since 1975, Duxbury soft- 
ware for MSDOS, Macintosh, Unix and other systems sup- 


ports: English Braille and Computer Braille (bidirectionally), 
Textbook Format, French, Spanish, Arabic, and others. 


Duxbury Systems, Inc. 


435 King St., PO. Bax 1504, Littleton, MA 01460 USA 
508-486-9766 


Inquiry 597. 


CABLES AND ACCESSORIES 


$3.59 and Up 


Parallel Printer Cables 
Serial Cables $4.95 and Up 
Switchboxes $11.95 and Up 
We can supply ALL your cabling needs. Master- 
Card & Visa Accepted. Dealer pricing available. 
Corporate & Government accounts welcomed. | 


CONNECT-IT 


PO. Box 14337, Arlington, Texas 76094 
(817) 461-9400 M-F 9-6 p.m. cst 


Inquiry 598. 
CAD 


CAD-DRAWING VIEWSTATION 
Allows non-CAD users to view drawings on PCs, print, plot, 
attach personal notes, and hyperlink between files. Change 
views layers. Accurate entity representation. Easy to use. 
e Sirlin VIEW/DWG for AutoCAD DWG files: $295 
e Sittin VIEW/PLUS for DWG, DXF, HPGL and dBase: $395 
Developers: ask about linkable Sirtin VIEW/LIB. Dealers 
welcome. 


Siriin Computer Corporation 
225 Lowell Road, Hudson, NH 03051 
(603) 595-0420 


Inquiry 599. 
| CD-ROM 


ALDE CORPORATION 
CD ROM players as low as $499 plus 
selected disc. Choose from many titles. 
Alde does consulting, joint venture and/or 
royalty projects for qualified parties. Write, 


call or fax for complete information. New 
Ada release. 


Box 1086, Glen Lake, MN 55346 


1-800-727-9724 FAX: 1-612-934-2824 
Inquiry 600. 
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CD-ROM _ 


Largest Selection and Best Price 
Microsoft Programmers in haa tig $949. 
* Public S/W $49. 


NEC PC or Mac Drive Kit $749 * Bookshelf-Best Price! 
Drives from $499. Hundreds of tities from $29. 
MC/VISAJAMEX/COD, Money-back Guaran 
Call or write for free 120-page catalog. 


Bureau of Electronic Publishing 
141 New Road, Parsippany, NJ 07054 


800-828-4766 
THE SOURCE FOR CD-ROM 


Inquiry 601. 


CD ROM, INC. 
1657 Cole Bid., Suite 400, Golden, CO 80401 
TEL: 3032314373 FAX: 303-231-451 


Inquiry 602. 


CD-ROM/WORMI/ERASABLES 


WE BEAT ANY PRICE 
CALL FOR LOW, LOW MONTHLY SPECIALS 
CD-ROM Drives: HITACHI « NEC e SONY e TOSHIBA e 
PHILLIPS е DENON * CHINON 
Worm Drives: MAXTOR * PANASONIC * PIONEER * TOSHIBA 
Erasable Drives: MAXTOR • CANON • SONY 
ENORMOUS STOCK of CD-ROM discs, unmatched anywhere! 
EX/MC/VISA/COD/PO 


АМ 5 Welcome 
CD-ROM SHOPPER ag hese 


Fax (201) 865-8048 
1168 Elm Terrace 24-hr auto order lina 
Rahway, NJ 07065 


7 days a week 
Inquiry 603. 


CD-ROM Developer's Lab 
Multimedia production resource for Mac & PC developers & 
managers. Proven d 


Demos ol 

imaging, audi imation (Mac). Real ications usi 

Du аа eae duis tools. CD ROM XA PC or Mac $795. 

Transportable $845. Visa or MasterCard. 
Software Mart, Inc. 

4131 Spicewood Springs Road I-3, Austin, TX 78759 


THE BUYER’S MART 


COMPUTER UPGRADE 


$799 FOR 386-20 
$599 FOR 386SX $399 FOR 286-12 


system available at low prices. 


ABTECH Inc. 
1431 Potrero Ave., S. El Monte, CA 91733 
(800) 992-1978 in Calif. (818) 575-0007 


Inquiry 607. 
` CROSS ASSEMBLERS 


RETARGETABLE ASSEMBLER 
User-configurable to support ANY target instruc- 
tion set. Includes definitions for many common pro- 
cessors, ready to use or customize. Full-featured: 
linker, macros, conditional assembly, relocatable 
segments, manua! with tutorials. 

$195 for MS-DOS, $295 for Mac MPW. 


AnyWare Engineering 
920 Eighth Street, Boulder, CO 80302 
(303) 442-0556 • VISA/MC accepted 


Inquiry 608. 


CROSS ASSEMBLERS 


Universal Linker, Librarian 
Targets for 36 Microprocessors 
Hosts: PC/MS-DOS, micro VAX, VAX 8000 


ENERTEC, INC. 
BOX 1312, 811 W. Fifth St. 
PA 19446 
Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 609. 


CROSS ASSEMBLERS/SIMULATORS 
Brand new fufHunction simulator for the 8096 controller supporting ALL 
MODES of interrupts plus the HSI, HSO, A/D, and Serial features, with full 
disassembler, just $3001 Our superb simulalors for the 8048, 8051, and 8065 
sell for $200, and those for the 8052 and 780 for $250 each. 

Our fine of cross assemblers for ай above target CPUs are also full PC com- 
patible and sel for $100 each. We offer discounts for simulator plus assembier 
packages. 


Lear Com Company 


2440 Kipling St./Ste. 206, Lakewood, CO 80215 


512-346-7887 
Inquiry 604. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $49 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 8 am—10 pm ET. (Sat. 9 to 5) 


TOLL FREE 1-800-848-3469 


(Local 614-262-0559) 
SAFEWARE, The Insurance Agency Inc. 


Inquiry 605. 


COMPUTER UPGRADE 


THE COMPLETE XT UPGRADE 


pgrade Kit converts your XT to full 32-bit, 20MHz 
80386 CPU and high speed disk performance. The K-311 Kit 
includes 20MHz 80386 w'1Mb RAm, 16-bit Adaptec 1:1 com- 
troller, 63Mb 28Ms Mitsubishi disk drive, choice af 1.2 or 
1.4Mb diskette drive, Key Tronic 101 Plus keyboard, 200 W 
PS, new drive cables. Matches or exceeds the performance 


of a new system but at far less cost. Top quality, easy installa- 
tion, 1 year warranty. $1,795 


5G Corporation 
4131 Spicewood Springs Road A4, Austin TX 78759 
B00-333-41 


31 — 512-345-9843 
inquiry 606. 
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Fax 512-345-0575 


303-232-2226 
Inquiry 610. 


MACINTOSH CROSS ASSEMBLERS 
p ASM" —New Version 301 Integrated text editor, assembler, 
and terminal package. S or Hex output downloads to most 
EPROM programmers. Macros, cond" ass y, local & auto 
labels, symbol table crossref. $14995 each plus S/H. 
МСМАЕ. Tech. bulletin avail. Most 8-bit MPUs. 

30 day money back guarantee. 


MICRO DIALECTS, INC., Dept B 
PO. Box 30014, Cincinnati, OH 45230 
(513) 271-9100 


Inquiry 611. 


CROSS ASSEMBLERS 
— GUARANTEED, 
PC Compatible SUPPORTED 

DEBUG SIMULATORS « DISASSEMBLERS 
EPROM P RAMMERS 


MICRO COMPUTER TOOLS CO. 


Phone Toll Free (800) 443-0779 
In CA (415) 825-4200 
912 Hastings Dr., Concord, CA 94518 


inquiry 612. 


> 


CROSS ASSEMBLERS 


6800-Family Development Software 
Our C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (ex- 
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Termina! Emulator included. — 
Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 


Inquiry 613. 


CROSS COMPILERS 


68000 C Compiler 


Available under MS-DOS, UNIX and VMS 
CrossCode C generates ROMable code for all members of 
the Motorola 68000 family. It comes with an optimizing com- 
piler, Motorola-compatible assembler, linker, librarian, sym- 


bol lister, and universal downloader. For more info, see our 
display ad on page 105. 

Call today: 1-800-448-7733 
Software Development Systems, Inc. 


4248 Belle Aire Lane, Downers Grove, Illinois 60515 USA 
Outside USA dial 1-708-971-8170. FAX: 1-708-971-8513 


DATA ACQUISITIONS 


TLXO1A Inserts a telex in your PC 
Telex interface with double or simple current (Vt1l, V24/28) 


Complete with communication software 
Manufacturing license available 


EXOR R&D 
PO. BOX 548, West Chester, OH 45069, USA 
Fax: 5137774817 Phone: 513-777-0570 


Inquiry 614. 
` DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
More than just a straight dump or ASCII transfer! 


CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 


(213) 387-4477 1-800-825-8251 
Inquiry 615. 


DBMSICOPY 
CONVERTS YOUR DATA INTO INFORMATION 


CONCEPTUAL SOFTWARE INC. 
PO. Box 56627, Houston, TX 77256 


Inquiry 616. 


WE'LL DO IT BETTER... 
FOR LESS! 
Conversion, Duplication, Any Format 


FREE TEST • SATISFACTION GUARANTEED 
Plus, the Personal Touch: Ask Questions and 
well explain it to you In simple Engish! 


DATACOPY SERVICE 


PO Box 820214, Dallas, TX 75382 
1-800-969-DATA 214-272-7751 


Inquiry 617. 


DATA SECURITY 


“We all sincerely believed that when we punched delete, 
it was gone forever, Wow were we wrong!” 
—LL Col. Oliver North, July 7, 1987 


DELETE IS NOT COMPLETE! 


Use DATA SHREDDER - The ultimate security blanket 
From CORPWARE - Software that means Business. 


CORPWARE, LTD.  800/562-3475 
All elements of ad are tm, sm and/or © 1989 CORPWARE, LTD 


Inquiry 618. 


DATA/DISK CONVERSION 


DISK CONVERSIONS 
Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, Exxon, WRDPLEX also 
WP, WS, MS/WRD, ГАМА, MM, Samna, DEC DX, 
MAS 11, Xerox-Writer, ASCII. 


FREE TEST CONVERSION 


CONVERSION SPECIALISTS 
531 Main St., Ste. 835, El Segundo, CA 90245 


(213) 545-6551 
Inquiry 619. 


(213) 322-6319 


FROM MACs TO MAINFRAMES. .. 
Our 12 conversion systems 
support over 1000 formats 


DISK INTERCHANGE 
SERVICE COMPANY 
2 Park Drive • Westford, MA 01886 
(508) 692-0050 


Inquiry 620. 


BUY YOUR OWN 
CONVERSION SYSTEM! 
With nearly a decade of experience in data conversion, 
you can work with the industry leader in 9-track tape, car- 
tridge tape and diskette conversion systems. Enjoy the 
convenience of your own conversion system. Call today 
to discuss your application! 
Flagstaff Engineering 
1120 Kaibab Lane, Flagstaff, AZ 86001 
(602) 779-3341 
MasterCard — Visa – American Express Accepted 


Inquiry 621. 


THE #1 CHOICE 


In disk & tape conversion 
for many leading corporations, govemment agencies, law 
firms, and companies in every industry-—world-wide. 
Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 or (612) 520-2345 
FAX: (612) 588-8783 


Inquiry 622. 


QUALITY CONVERSIONS 
io or 
ANY TAPE OR DISK FORMAT! 


Data Services converts over 2000 formats incl. 
9-track tape and 8", 574” or 312" diskettes. All densities & 
rating systems supported. Formats include 


ope 
EBCDIC, ASCII, databases, spreadsheets, and 
dedicated or PC word processors. 
Call 1-800-677-8885 
Hours 8:00AM to 5:30PM Eastern Time 
817 Main Street, Third Floor, Cincinnati OH 45202 


Inquiry 623. 


THE BUYER’S MART 


*** We RENT conversion systems or 
DO the conversion for you!l*** 


Conversion Capabilities: 9 Track Tape, 8" Disk, 
М” Cartridge, Word Processors, Optical Disk, 
2.3 Gigabyte Backup, Fax Workstations 


WE WILL SOLVE YOUR DATA CONVERSION PROBLEMS! 


LIONSGATE DATA SERVICES 
CALL: (818) 704-5867 OR FAX: (818) 716-5647 


Inquiry 624. 


ІВМ РС @ TO m HP FILE COPY 
FASTER EASIER TO USE 


Update version uses windows: Call for free demo! IBM 


PC «to» HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett- 
Packard Series 70, BO, 200, 300, 1000, 9000s. 


Oswego Software 
Box 310 
Oswego, IL 60543 


Inquiry 625. 


708/554-3567 
FAX 708/554-3573 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from over 
2000 formats including 372", 574", 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Call for more info. Introducing OCR Scan- 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Dept. #B 

Buffalo Grove, IL 60089 (800) Convert 


DATABASE MGMT SYSTEMS 


dBASE file access from C 


Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func- 
tionality and file compatibility Use DOS, 
Unix, OS/2 or MS Windows. 


$295 with Source! FREE DEMO 


Sequiter Software Inc. 
Call (403) 439-8171 Fax (403) 433-7460 


Inquiry 626. 


DEMOS/TUTORIALS 


INSTANT REPLAY Ill 
Build Demos, Tutorials, Prototypes, Presentations, Music, 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Maker, Keystroke/Time Editor, Program Mernorizer, 
and Animator. Recd Great Reviews! Simply the BEST. Not 
copy protected. No royalties. 60-day satisfaction money- 
back guar. ІВМ and Compatb. $199.00 U.S.Chk/Cr. Crd. 
Damo Diskette $5.00. 


NOSTRADAMUS, INC. 
PO. Box 9252 
Salt Lake City, Utah 84109 (801) 272-0671 


Inquiry 627. 


= DISASSEMBLERS 


80x86 .EXE/.COM to .ASM 
e Accurately reconstruct, study & modify [64K+] programs with 
a minimum of input or editing of output. 
. mbly language output is MASM 5.x-compatible. 
* Exhaustive fiow-trace distinguishes code from data. 
* Best formats for each. Commented BIOS calls/DOS func- 


tions. SEGMENT/PROC/other vital pseudo-ops. 
PC-DISnDATa (5147 disk & manual) $165 
PRO/AM SOFTWARE 


220 Cardigan Road, Centerville, OH 45459 
(513) 435-4480 (9 A.M.-5 РМ. EST M-F) 


Inquiry 628. 


DISASSEMBLERS 


SOFT-X-PLORE 
See "BYTE's May '88 issue pg. 78." Disassemble 500 
kb (*) program at 10,000/min. (*) in any file, ROM/RAM 
memory up to 80386 instruction set (*). SOFT-X-plore: 
* is for MS/DOS 204 systems 


* uses 20 algorithms and seven passes (*) 
* only $99.95 plus S&H w/30-day guarantee, 
To order call (800) 446-4656 or info (203) 953-0236 
Or write: RJSWANTEK INC. 
178 Brookside Rd., Newington, CT 06111 
* best on the market MC/VISA accepted 


Inquiry 629. 


DISK DRIVES 


PS/2 DRIVES FOR PCs ATs 
CompatiKit/PC 
CompatiKit/AT 
Built-in floppy controllers—no problem. 
Supports multiple drives and formats. Lets your 
computer use IBM PS/2 1.4M diskettes plus more! 
Call for further information or to place an order. 
VISA/MC/COD/CHECK. 
Micro Solutions Computer Products 


132 W. Lincoln Hwy., DeKalb, IL 60115 815/756-3411 
See our ad on page 316. 


Inquiry 630. 


DISK DUPLICATION | 


SOFTWARE PRODUCTION 


e Disk duplication e Warehousing 

ө All formats € Drop shipping 

€ EVERLOCK copy e Fulfillment 
protection @ 48-hour delivery 

€ Label/sleeve printing ө Consultation & 

€ Full packaging guidance 


services 
Star-Byte, Inc. 


2880 Bergey Rd., Hatfield, PA 19440 
215-997-2470 800-243-1515 


Inquiry 631. 


DISKETTES 


$ SAVE $ 


3.5" 1.4MB DISKETTES 
Format 720K DS/DD to 1.4MB and Save 5096 
Complete Package $19.95 + $2.00 S&H 
Package + 10 Preformatted 

Diskettes $34.95 + $300 S&H 

J & T Unlimited 


Box 122473 
Fort Worth, TX 76108 


Inquiry 632. 


EDUCATION 


B.Sc. & M.S. in COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at home. BSC. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Structures & 
Operating systems. MS program includes subjects in Soft- 
ware Engineering and Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
1704-BY 11th Ave. So., Birmingham, AL 35205 
205-933-0339 


Inquiry 633. 


Urgently Required 
Be a highly paid computer consultant. 
We offer a comprehensive training program. 
Upon successful completion of the program, we will offer 
you a license to operate your own business and in- 


troduce your business worldwide through our worldwide 
network. 
As we have limited openings, write us today! Send your 
resume and evaluation fee of $50. USD payable to: 
Worldwide Canadian Management Consultant inc. 
PO.B. 639, Pickering, Canada LiV 3T3 


Inquiry 634. 
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i ENTERTAINMENT 


386 SPYS 


386 SPYS, the energy, excitement and superior graphics 
you've been looking for in an animated arcade game. Writ- 
ten specifically for PC's with а 386/3865Х processor, Hi Res 
EGA graphics, 1 meg of memory and a hard disk. You will 
find incredible detail and action throughout. Try a demo disk 


now for $695 or the full game for $49.95. Include $3 S&H. 


GENKI SOFTWARE CORPORATION 


“Imagination powered by the 386” 
(800) 873-9038 Mastercard or Visa (301) 987-6333 
PO. Box 2563, Columbia, MD 21045 


Inquiry 635. 


CROSSWORD PUZZLE PROGRAM $95 


Wordsmith automatically constructs sym- 
metrical crossword puzzles from 40,000 
words in user modifiable lists. IBM/Compati- 
ble, 640K memory. Hard drive recommend- 


ed. 5-1/4" or 3-1/2" disks. 30-day money- 
back guarantee. 


COLLINS SOFTWARE 
J.L. Collins, Box 110, 8754 Island Dr, Alameda, CA 94501 


Inquiry 636. 


NEMESIS" Go Master? 


Go, a game of strategic elegance, has been a way of 
life in the Orient for over four thousand years. Many con- 
sider Go to be the secret of the Japanese business- 


man's success. "While chess is a game of war, Go is 
a game of market share" [President of Nikko Hotels]. 
"|f you are Interested in Go, buy this program." 
Game of the Month  J. Pournelle BYTE 7/87 
Toyogo, Inc. тле Leader in Computer Go. 
76 Bedford St. #34-Y, Lexington, MA 02173, (617) 861-0486 
1-8004 TOYOGO 


Inquiry 637. 


FAX CARD 


Turn your PC into a Fax manager. 
BACKGROUND OPERATIONS 
PC work will not be disrupted 
Pan, zoom, rotate, Hip, save, print, auto-dial, 


Fax directory, merge text—graphics, etc. 
Distributor cost—$230! (FOB Taiwan) 
Computer Division 


Saho Corp. mx 886 2 595 4776 


7 FL, #30, Chung Shan N. Rd., Sec. 3, Taipei, Taiwan 
Inquiry 774. 


FLOW CHARTS 


Flow Charting 11+ 


For ІВМ and compatibles. It will amaze you with its 
speed, power and simplicity. 26 standard shapes with 
over 120 sizes — 10 text fonts — 4 line styles. Place 
text, lines and shapes anywhere on your chart. For only 
$229 you'll never draw another chart by hand. 


Patton & Patton 
485 Cochrane Circle, Morgan Hill, CA 95037 
1-800-525-0082 Ext. 42 (Within U.S.) 
408-778-6557 Ext. 42 (Int'l) B1370 


Inquiry 638. 


WINDOWS FLOWCHARTER $79 


RFFlow is a professional drawing tool for flowcharts 
& org charts (requires Microsoft® Windows). 75 
shapes automatically adjust in size. Move, copy, 
delete groups of objects. 7 levels of zoom. Move 
flowcharts to other applications via the Clipboard. 
Supports Windows printers, plotters, and cartridge 
or soft fonts. Call for free trial disk. 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


Inquiry 639. 
328 BYTE * MAY 


THE BUYER'S MART 


FLOW CHARTS 


STRUCTURED FLOW CHART 


NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. Key words define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz- 


ing, text centering. Translators from many lan- 
guages available. For Mac and IBM PC. 


SILTRONIX, INC. 
PO. Box 82544, San Diego, CA 92138 
1-800-637-4888 


Inquiry 640. 


FREE COMPUTER MAGAZINE 


FREE SUBSCRIPTIONS 
To More Than 200 Magazines 


Don't spend a fortune on computer, 
communications or business magazines. 
The SeaBird Directory lists over 200 titles 
you can get free and runs on any IBM PC. 


For more info. and FREE DEMO DISK, 


cal: 4-800-782-0194 
or fax to: 617-863-8684 


Inquiry 641. 


GRAPHICS 


EGAD Screen Print 
Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix and laser printers. Prints in gray tones 
or color. Crop box lets you print any region of the 
screen. Enlarge graphics 1 to 4 times (reduction too). 
Setup program for picking printer colors, etc. $25.00 
Postpaid. Call or write for free catalog. 


LINDLEY SYSTEMS 
4257 Berwick Place, Woodbridge, VA 22192-5119 
(703) 590-8890 


Inquiry 642. 


IMAGE CAPTURE BOARD 
Capture images from any VCR or Cam-Corder. 
Resolution: up to 512 x 480 pixels: 256 Colors or 
256 shades of grey. Images may be saved in GIF, 
PCX, TIFF formats and more. VGA Required. 
Available for PC/XT/AT and PS/2: $749.00 
JLaser5. Increase laser printer resolution to 4800 
x 300 dpi w/256 grey scale. PS/2: $599.00 
PC/XTIAT: $399.00 


PEGASYSTEMS (614) 885-1007 


P.O. Box 713, Westerville, OH 43081 


Inquiry 643. 


PEP Picture Editing Package 


Innovative structured drawing software. Fast, respon- 
sive, powerful. A free-form drawing toot. High perfor- 
mance even on the slowest PC. Many different applica- 
tions including business forms, logos, diagrams, labels 


and graph annotations. For Epson, LaserJet, or 
Postscript. Introductory price $125 to Feb. 1, then $160. 
VISA/MC. 


Trionum Inc. 
PO Box 305 Kendall Sq., Cambridge, MA 02142 
1-800-TRIONUM 


Inquiry 644. 
HARD DRIVE REPAIR 


HARD DRIVE REPAIR 


WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS. 


H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 


(404) 366-1600 


Inquiry 645. 


HARD DRIVE REPAIR 


DISK DRIVE REPAIR 
DATA RECOVERY 


SALES of new, remanufactured and 
removable disk drives 


FULL TECHNICAL SUPPORT 


ROTATING MEMORY SERVICE 
1506 Dell Avenue, Campbell, СА 95008 
(408) 370-3113 
We buy used drives good or bad 


Inquiry 646. 


HARDWARE 


$$$ REWARD $$$ 


Reward to the first person(s) who can provide us with information | 
regarding any use, installation, drawing, article, photograph, etc., 
of a multiple-lovel computer floor, The date of any of the above must 
be prior to February 13, 1983. Floor must have working area sur- 
face floor and at least one intermediate, continuous floor level over 
the building floor (not a cable tray or conduit), The floor need not 
be modular. If the date of the use, installation, drawing, article, 
photograph, etc. can be verified and used for our purposes, a $500 
reward will be paid to the person first disclosing the information. 


Call C. Madsen or M. Johannesen, 
312-236-8500 (Collect) 


Inquiry 647. 


CHIP CHECKER 
e 74/54 TTL + CMOS e8000 Nat. + Signetics 
• 14/4000 CMOS e 9000 TTL 
• 14-24 Pin Chips * 3" + 6” IC widths | 
Tests/Identifies over 650 digital chips with ANY type 
of output in seconds. Also tests popular RAM chips. IBM- 
compatible version $259. C128 + C64 version $159. 


DUNE SYSTEMS 


2603 Willa Dr., St. Joseph, MI 49085 
(616) 983-2352 


Inquiry 648. 


INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has optimum features for monitor + control applications: 
16 Chan A/D • 4 RS232/422 Ports * 48 Prog I/O Lines 
* B Opto INs * 8 HiDrive OUTs * 4 Timers * Watchd 

* 104K Memory * 5.25 x 80 Options: Resident FORT 
OS with Target Compiler, Editor, Assembler, + Auto 
Load/Start; 5 MHz 8085 • 4 Chan ОА * Battery Backed 
Clock/RAM * Networking * PC Support. 


E-PAC 1000+ $249.00 E-PAC 2000+ $449.00 


EMAC INC. 
PO. Box 2042, Carbondale !L 62902 (618) 529-4525 


Inquiry 649. 


FREE INTERFACE CATALOG 
Interfaces for IBM compatibles. Digital I/O 
(8255) and Analog input 8 bit resolution 
(0-255). Control relays, motors, lights, measure 
temperature, voltage. Sample interconnect cir- 


cuits, BASIC programs, and I/O map are 
included. 


John Bell Engineering, Inc. 
400 Oxford Way, Belmont, CA 94002 


(415) 592-8411 9am to 4pm Pacific Time 


Inquiry 650. 


OUTDATED BIOS? 


An AWARD ROM BIOS will Update your IBM XT, AT, 
Clone. Supports: 


* Enhanced (101402) Keyboards 
* 1.44Mb 35" Floppies 
t Expanded Hard Drive Table 


1 800-423-3400 or (412) 782-0384 


KOMPUTERWERK, INC. 
851 Parkview Bivd., Pittsburgh, PA 15215 


Inquiry 651. 


| HARDWARE 


Macintosh® Parts & Repairs 
Programs for the corporate, government, 
dealer and educational buyer. Call for kit. 


Save up to 55% on Mac II CPU 


800-274-5343 / 617-891-6851 


Pre-Owned Electronics, Inc. 
30 Clematis Ave • Waltham, MA 02154 
Macintosh is a registered trademark of Apple Computer, Inc. 


Inquiry 652. 
HARDWARE/ADD-ONS 


Call Today 


for DRAMATIC Low Pricing 


on New Slimms" Memory Modules 
1, 2, 4 and 8 Megabyte 72-pin modules available 


TermoTroi Corp. 


1888 Century Park East, Suite 1900, L.A., CA 90067 
213-284-3242 800-365-0045 


Inquiry 653. 


HARDWARE/CONTROLLERS 


EMBEDDED SYSTEMS CONTROLLERS 
SC/FOX"PCS (Parallel Coprocessor System) and PCS32 are 
PC/XTIAT plug-in boards, 16 and 32 bit. 15 MIPS average, 50 MIPS 
burst, PCS uses the Harris ATX 2000" 16-bit Forth CPU with 1-cycle 
multiplier, 14 prioritized interrupts, 3 timer/counters, 8-channel I/O 
bus, PCS32 uses the new SC32 32-bit Forth CPU. 

SC/FOX SBC (Single Board Computer) is an 18 MIPS average, 


60 MIPS burst, Eurocard-size RTX 2000 stand-alone computer. 


SC/FOX SCSI 1/0 Plug-on board for PCS or S8C with SCSI, flop- 
py, 56K-baud serial, 16-blt parallel ports, and software drivers. 

Forth development software Included. Ideal for embedded 
realtime control, data acquisition, robotics, and signal processing. 


SILICON COMPOSERS INC. (415) 322-8763 


208 California Avenue, Palo Alto, CA 94306 


Inquiry 654. 
HARDWARE/COPROCESSORS 


DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XT/AT based on the TI 
TMS32010 and TMS320C25 up to 12 MIPS operation. 
Designed for applications in communications, in- 
strumentation, speech, and numeric processing. Of- 
fered with 12 bit 110 KHz A/D and D/A and con- 
tinuous-to-disk data acquisition & playback option. From 
$650. 


DALANCO SPRY 
89 Westland Ave., Rochester, NY 14618 
(716) 473-3610 


Inquiry 655. 


INVENTORY MANAGEMENT | 


STOCK-MASTER 4.0 
Commercial grade Inventory management 
software Bt micro prices. 
* Supports all 12 
transaction types 
• Trend Analysis 
• Quality Control 


* Stock Status Reporting 
* Activity History Analysis 
• Bill of Materials 
* Purchase Order Writing 
e Multiple Locations » Order Entry 
* Purchase Order Tracking © Material Requirements 
a Open Order Reporting e On Line Inquiry 
* Serial/Lot & Tracking 
Applied Micro Business Systems, Inc. 
177-F Riverside Ave., Newport Beach, CA 92663 714-759-0562 


Inquiry 656 


dFELLER Inventory 
Business inventory programs written in modifiable dBASE 
source code. 
dFELLER Inventory $150.00 
Requires dBASE II or ill, PO-DOS/CPM 
dFELLER Plus $200.00 


with History and Purchase Orders 
Requires dBASE 111 or dBASE Ill Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, ishpeming, MI 49849 
(906) 486-6024 


Inquiry 657. 


THE BUYER’S MART 


! LANS 
The $25 Network 


Try the tst truly low-cost LAN 
* Connect 2 or 3 PCs, XTs, ATs 
* Uses serial ports and 5-wire cable 
« Runs at 115K baud 
* Runs in background, totally transparent 
e Share any device, any file, any time 
* Needs only 14K of RAM 
Skeptical? We make believers! 
Information Modes 
РО. Drawer F, Denton, TX 76202 
817-387-3339 Orders 800-628-7992 


Inquiry 658. 


LAPTOP COMPUTERS 


Laptop Savings 
Laptops: Toshiba * Zenith e NEC * Sharp 
e Epson è Mitsubishi * Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Printers, Memory, Key 


Pads, Hard Drives, Batteries, and Auto Adapters. 


Computer Options Unlimited 


12 Maiden Lane, Bound Brook, NJ 08805 
Phone: 201-469-7678 (Fax: 201-469-7544) 
Hours: 9am/10pm 7 days Worldwide sales 


Inquiry 659. 


LAPTOP BLOWOUT SALE!!! 
MITSUBISHI * SHARP * PANASONIC * TOSHIBA 
Laptops are now at their lowest prices ever. We buy direct 
from the factory, unlike our competition. We guarantee the 
lowest net prices in the entire country and stock every item 
specific to laptops. We ship in 24 hours. We also stock over 
$1 million in laptops alone! Always buy from a factory-direct 
dealer. For your protection we check for stolen credit cards 
& ship only to your billing address. No COD's Please. 


TOTE-A-LAP 
1501 El Camino Real, Belmont CA 84002 
415) 591-1663 ext. 603 


Inquiry 660. 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 


Factory Installed • 90-Day Warranty 
Toshiba, Amstrad, Sanyo, DG, 
Kaypro, IBM, НР etc. $295 


The Portable Peripherals People 


Axonix Corporation 
(801) 466-9797 
Inquiry 661. 


TOSHIBA LAPTOP ENHANCEMENTS 


FAX/MODEMS: 8600/2400 bps, software, acoustic port 
MODEMS, INTERNAL: 2400 bps, acoustic or seríal port 
MODEM, DEDICATED: 2400 bps (T1200, T1600, T3200SX) 
SERIAL IO CARDS: RS232, AS422, SCSI, HPIL, Barcode 
BATTERY PACKS: 12V external battery -- vehicle adapter 


Contact us for more information: 


PRODUCT R&D Corporation (calif). 
805/546-9713, Fax: 805/546-9716 


Inquiry 662. 


YOUR SALES MESSAGE 


about the special computer product or service 
that you provide belongs in print. 


THE BUYER’S MART 


can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Brian Higgins for more information 


603-924-3754 
or 


Fax: 603-924-2683 


Inquiry 663. 


L 


MAILING LIST PROGRAMS | 


YOURS FREE! 


“How to Manage Your Malling List" ArcList® & AccuMall™ ara 
two powerful programs for your IBM or compatible PC: 
* Duplicate Recognition 
* Postal Discount Presorts 
* Label Design & Printing 
* Carrier Route and Zip+4 Insertion 
• Address Correction 
* dBase* Compatible 


Call 800-368-5806 for a FREE GUIDE 


Group 1 Software, Inc. 
6404 Ivy Lane, Dept. BIT-4, Greenbelt, MD 20770-1400 


Inquiry 664. 
MEMORY BOARDS 


S.S.T. MEMORY UPGRADES 

IBM PS/2 

2MB module—Mode! 50,70 $279 
2-8MB expan. bds—Model 55, 70 $643 
COMPAQ 

4MB module—DESKPRO 386/20E, 25, 5 $565 
4MB expan. brd—DESKPRO 386/20Е, 25, S $622 
8MB singie slot module—SYSTEMPRO $2900 
H P LASER JET 

2MB upgrades $279 


1-800-688-8993 5 YR. WARRANTY 
Inquiry 665. 


NEURAL NETWORKS 


Brain Maker: 
“The most fascinating computer soft- 
ware I’ve ever seen. . .learn about this 
Stuff." John Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive | 
documentation. Menus. Only $195! 


Free Brochure: 818/355-1094 
California Scientific Software 


Inquiry 666. 


OPTICAL DISKS 


ERASABLE OPTICAL DISK DRIVE 


SONY 5.25" 600 MB per disk, SONY 4mm 1.3GB per 
tape. Mac li, SE. SUN workstation, and other SCSI 
DEC Q-Bus, UNIBUS, and SCSI. 10 to 25 years war- 
ranty on Optical media. Highest quality in the industry. 


Will supply complete Kit to build or Finished product. 
international and Domestic order or Inquiry within. 
BENO SYSTEMS INC 


718-921-1200 
FAX: 718-748-1676 


Inquiry 667. 


PROGRAMMERS TOOLS 


HYPERINTERFACE" 


Menu Creator" — A program generator for menu- 
driven user interface. Excellent for complex menu 
systems. $9995. Advanced Library — Extended 
capability for data entry and advanced text-display con- 
trol from your programs. $99.95, FORTRAN, Pascal, C, 
BASIC supported. HYPERMATH" — An application of 
Menu Creator" and the Advanced Library. FREE 


Avanpro Corp. 
PO, Box 969, Pacific Pallsades, CA 90272 
(213) 454-3866 


Inquiry 668. 


INCREDIBLE STATE COMPILERS 


Our CASE finite state compilers quickly develop 
table driven programs in a step-by-step process. 
A few keystrokes can replace hundreds of instruc- 
tions in: Ada, BASIC, C, FORTRAN , Pascal. IBM 


350K RAM. 
Price $200/300 per. lang. 
Free Demo 
AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 


Inquiry 669. 
MAY 1990 * BYTE 329 


PROGRAMMERS TOOLS 


TLIB" 4.12 Version Control 


"TLIB" is a great system” — PC Tech Journal 3/88. 
Full-featured configuration mgmt for software profes- 
sionals. All versions of your code instantly available. Very 
compact, only changes are stored. Check-in/out locks, 


revision merge, branching, more. Mainframe deltas for 
Pansophic, ADR, IBM, Unisys. Only $99.95 + S&H, 
or 5-station LAN $299.95 + S&H. MS-DOS VISA/MC 
BURTON SYSTEMS SOFTWARE 
PO. Box 4156, Cary, NC 27519 (919) 856-0475 


Inquiry 670. 


Bsupport for Btrieve 
The “Norton Utilities" for Btrieve users. 
Bedit: DISPLAY, UPDATE, COPY, and DELETE. 
EXPORT SDF to dBASE & LOTUS. RECOVER damaged files. 
Edit/Insert using Data Dictionary. 
Bbug: TSR Btrieve debugger. Displays info in pop-up window. 
Brun: BUTIL replacement with Run-Time and C source. 
Bedit/Bbug: $120. Brun: $100. VISA/MC/COD/PO 


800/359-2721 FAX: 517/887-2366 


Information Architects, Inc. 
PO. Box 4184, East Lansing, MI 48826-4184 


Inquiry 672. 


MULTI-TASKING TOOLKIT FOR DOS 
MultiTask is a library of routines for Pascal or "C" programmers. Й allows 
you to run many procedures concurrently within a program. There is NO 
RESIDENT driver to load, the multi-tasking environment is linked in your 
applicalion. 

« Keyboard, Serial WO and printer support. • Many mechanisms for inter- 
task communication. e DOS non-reentrancy handled intemally. • Easy to use 
and well documented. e Distributed in source code form. 

Only $99 Visa/MC accepted 


ITI Logiciel 
1705 St-Joseph E. Suite 4, Montreal, Can HAJ 1N1 
(514) 861-5988 


Inquiry 673. 


For QuickBasic programmers 


SMART"^"' Cuts your development time by 
more than 60% by giving you an integrated user 
interface that easily configures to your applications. 
Dialogue boxes, pop-up & pull-down menus, as well 
as “fill the form" type entries. For QB 4.0 or later. 
Library, tools & manual are $69 + S&H. 


ICA LT Е ЕС 


PO. Box 2166, Martinez, CA 94553 (415) 370-1920 


Inquiry 674. 


TURBO PLUS $149.95 


Programming tools for use with Turbo Pascal &0 & 5.5. 
Screen Painter, Code Generator, 1/0 Fields, Dynamic 
Menus, Programming Unit Libraries, OOP Support, and 
Sample Programs included. All routines work in both text 
and graphics modes! 60-day money-back guarantee! 
Demo Disk avail. For IBM and compatibles. 


NOSTRADAMUS, INC. 


PO. Box 9252, Salt Lake City, UT 84109-0252 


Inquiry 675. 


FREE BUYER’S GUIDE 


Programmer's Connection is an independent dealer 
representing more than 440 manufacturers with over 
1200 software products for IBM and Macintosh personal 
computers. We have serviced the professional program- 


mer since 1984 by offering sound advice and low prices. 
Call or write today to receive your FREE comprehen- 
sive Buyer's Guide. 


Programmer's Connection US 800-336-1166 


7249 Whipple Ave. NW 
North Canton, OH 44720 


Inquiry 676. | 
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Canada 800-225-1166 
International 216-494-3781 


THE BUYER’S MART 


PROGRAMMERS TOOLS 


SPEED FORTRAN DEVELOPMENT 
AND CUT MAINTENANCE COSTS 
FORWARN—Finds common programming errors such as mismatched 
parameter lists and common blocks, and uninitialized variables. Prints 

detailed cross-references and call-tree diagrams. $329 
FORTRAN DEVELOPMENT TOOLS—includes Pretty (indents, renumbers, 
changes GOTOs to IFTHEN-ELSES, etc.) and 6 more tools. $129. 


For IBM PC. Also for UNIX—ask for details. 


Quibus Enterprises, Inc. 
108 N. Draper Avenue, Champaign, IL 61821 
(217) 356-8876 


Inquiry 677. 


Pascal PrettyPrint 


Standardize your Pascal source code with this powerful, full 
featured reformatting and pagination system. This fully 
customizable program for all PC Pascals (--OOP): 


* Adjusts indent, font and case to show program structure 
* Adjusts case by maintaining a standard identifier database 
• Provides menu and command line interfaces; on-line help 
• Saves tima and improves readability 


$2995 4 $5 S&H Visa/MC/Checi/MO (7t7) 383-1188 


Qwikware 
PO. Box 222, Peckville, PA 18452 


Inquiry 678. 


C and C++ DOCUMENTATION TOOLS 


* C-CALL ($59) Graphic-trees of caller/called hierarchy. 

* C-CMT ($59) Creato, insert, update comment-blocks for 
each function, listing functions and identifiera used. 

* C-LIST ($39) List, action-diagram, reformat programs. 

* C-REF ($49) Local/global/parameter cross-reference. 

* SPECIAL ($148) All 4, plus integrated C-DOC program. 


SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT Canada L5N-4M1 
(416) 858-4466 


Inquiry 679. 


Auto Function Tester 
A Structured TESTING TOOL for C • Statement & Branch Test Case Coverage 
e Timing * Self Documenting • Regression Testing MUCH MORE. . . requires 
MSC v5+, TC v2+ $199 Source Code Catalog A DATABASE for YOUR func- 
lions • Language Independent • 30k TSR • Find Functions by CATEGORY, 
XREF, DESC e PASTE function call • Import/Export e Use Category DIC- 
TIONARY and/or FREE FORM entry e ALITU-ADD functions from C or dBase 
SOURCE e AUTO-ADD functions from MSC compatible LIBS. requires DOS 
2.x, 3x—$99 NETWORK VERS—$199, add $5 s/h + CA res. 6.25% Tax 
Talls Computer Service inc. 


PO. Box 1539, Nevada City, CA 95959 
(918) 285-5777 


Inquiry 680. 


FAST TITLE SCREENS 


Fully automatic, professional title screen generator 
creates magic with line-drawing characters, fast. 
Quick Titles 2.0 saves for DBase, QuickBasic, C, 
WordPerfect, Batch files, BBS, etc. Multiple font, 
border, sizes and styles. No fussing. $59 U.S. funds. 


The Logic Factory 
Box 9627 
Edmonton, AB, CANADA T6E 5X3 


Inquiry 681. 


PROTOTYPING 


Frustrated with Demo II? 
You'll Love 
PROTOSCREENS 


Powerful Rapid Prototyping Software 
Easy to Learn and Use - No Programming 


Simulate mainframe, mini, and PC systems 
Training available on rapid prototyping 


BAILEY & BAILEY Software Corporation 
859 East 2850 North Ogden UT 84414 
(801) 782-2345 Credit Cards Overnight Del. 


Inquiry 682. 


PROTOTYPING 


PROTOTYPES FROM CAD 
Without the Wait 


BoardMaker™ Systems produces single/double sided, ready- | 
to-stuff"’ circuit hoards up to 22" x 22” in-house. No chemicals 
or photographic techniques. Line/channe! width down to 4/8 mils. 


Accepts standard Gerber, HPGL, Quest, Emma formats. Pays 
for itself after 12 to 20 boards. 


Instant Board Circuits Corp. 
20A Ратагоп Way, Novato, CA 94949 
Tel: (415) 883-1717 Fax: (415) 883-2626 


Inquiry 683. 


SHAREWARE 


FOR IBM™ AND COMPATIBLES 


FREE 112 PAGE CATALOG 
OVER 3000 PROGRAMS 


CALL 1-800-245-BYTE (2983) 


BEST BITS & BYTES 
PO. Box 8225-B, Van Nuys, CA 91409 
FOREIGN COUNTRIES SEND $4.00 FOR SHIPPING 


Inquiry 684. 


FREE CATALOG 


IBM SHAREWARE/PUBLIC DOMAIN 
LOW AS $1.25/DISK 


1-800-321-4270 
CRANSTON SOFTWARE 


PO Box 2679, Minneapolis, MN 55402-0679 


Inquiry 685. 


FREE SOFTWARE FOR IBM® PC's 


TRY US! Get 15 disks full of our best selling 
software—FREE! Great graphics, programmers - 
utilities, desktop publishing, finance, games, 
education, plus our 1600 disk catalog. Pay only 


$5.00 for shipping/handling — VISA/MC/AMEX 


INTERNATIONAL SOFTWARE LIBRARY 


511-104 Encinitas Blvd. • Encinitas CA 92024 
CALL TODAY (619) 942-9998 


Inquiry 686. 


FREE CATALOG 
$1 IBM SOFTWARE 
For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 

from just $1 each, call or write today! 


1-800-338-2118 


SOFSOURCE 
Box 828, East Lansing, MI 48826 


Inquiry 687. 


FREE SOFTWARE CATALOG 
Low as $1.20/disk 
Over 1000 quality IBM software 
On 5.25" and 3.5" format 
From outside U.S.A., except Canada, 


please send US $2.00 refundable with order. 
For fast service, write to 


SOFTS HOPPE 
PO. BOX 3678, Ann Arbor, MI 48106-3678 
313-761-7638 


Inquiry 688. 


PUBLIC DOMAIN 


16 and 32 BIT MICROS 


EDUCATIONAL TRAINING SYSTEMS in a notebook 


Phone URDA, Inc. 
1-800-338-0517 or (412) 683-8732 
Inquiry 689. 


REVIEWS 


Find “Hands-on” Reviews in Seconds! 


PC Reviews is an easy to use on-line database for NOVICES 
and PROS who need to locate and read "hands-on" reviews. 


Compatible Technologies Group, Inc. 
88 Fulton St. #2400, New York, NY 10038 


THE BUYER’S MART 


SECURITY 


BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/small port-transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK™ and multifeatured COMPU- 


LOCK™ including countdown, timeout, data encryption, 
and multiproduct protection. (Dos/Unix/Mac) 
MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 


Inquiry 695. 


1st Defense 
AN TI-VirRAL. 
software 


Protect your investment by removing that virus before it strikes. 


ModaLogic Incorporated 
10474 Broadview Rd., Broadview His, OH 44127 


SECURITY 
HANDS OFF THE BOARD® 
1/2 SIZE SECURITY BOARD 
Stop floppy boot — Require password to boot PC 
Realtime disk encrypt — prevent boot sector virus 
Prevent DOS FORMAT/FDISK and lowteve! formats 
Set hard disk READ ONLY or tum ON/OFF 


Tum floppies, printers and COM ports ON/OFF 
ІВМ XT, AT Bus — DOS V304. — $14995 + $500 S/H 


SYSTEMS CONSULTING INC. 
PO BOX 111209, Pittsburgh, PA 15238 
(412) 781-5280 


Inquiry 700. 


SOFTWARE/ACCOUNTING 


PC TIME CLOCK 

AutoTime is an Employee Management System that 
allows you to turn any PC into an Electronic Time 
Clock. Autod ime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 

ing. Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
CalHn, db-EDI. 


Chase Technologies 
1617 Kingman Ave., San Jose, CA 95128 


(212) 453-8989 (201) 653-7688 8-N-1 for FREE DEMO 
Inquiry 690. 


| SECURITY 


FIGHT PIRACY! 


why not choose one of these "proven leaders”: 
- EVENTRAK зе А ыан 
e EVERKEY Hardware “Key” 


Softwaro Security 
For IBM and Compatibles. 30 day money back guarantee. Free indo 
and demo disk available. 


Az-lech Software, Inc. 


305 East Franklin, Richmond, MO 64085 
800) 227-0644 pa. (819) 7752700 
Inquiry 691. 


THE ULTIMATE COPY PROTECTION 
* Completely Menu Driven 
all Hardware/Software Quite 


BBI COMPUTER SYSTEMS? (301) 871-1094 
ing, MD 20906 


14105 Heritage La., Séver FAX: (301) 460-7545 


Inquiry 692. 


COP’s Copylock Il 


e Protects on standard diskettes 
e Cannot be copied by any device incl. Option Board 
hard disk installable 


» Creates safe demo version of your software 
Standard Version $975, Automatic Version $1950 
DANCOTEC Computer 


in US: 2835 Sierra fd., San Jose, CA S2 406-729-8162 or 1-500-344-2545 
ЮТ. 2880 Bagsvard, Denmark Phone «45-4444(322. Гас —44440722 


Inquiry 693. 


RID YOUR SYSTEM OF VIRUSES FOR EVER 
VIRU 


money-back guarantee. 
EllaShim Microcomputers Inc. 
520 W. Hgwy 436, suite F1180-30, Altamonte Springs, FL 32714 
TEL: (407) 682-1587. FAX: (407) 869-1409 
See us at PC New York Expo, Booth 2585 


Inquiry 694. 


(216) 838-5238 
MS-DOS 2.114 е Ohio Residents Add $4.20 
Specify either 31A" or 514" disk 


Inquiry 696. 


PC Security "Password" 


PASSWORD $99.00 US Visa, ШС, Amex 
Nasdec International Inc. 
2704-85 Garry Street, Winnipeg MB Canada АЗС 4.5 
PH: (204) 956-2798 FAX (204) 943-3702 


SOFTGUARD SYSTEMS, INC. 
710 Lakeway, Suite 200, Sunnyvale, CA 94006 
FAX (408) 773-1405 


Inquiry 698. 


HANDS OFF THE PROGRAM® 
OPERATING SYSTEM SECURITY 


Drive A: Boot Protection / Hard Disk Lock 
IBM PC or 100% comp. — DOS V20+ — $8995 + $375 SH 
SYSTEMS CONSULTING INC. 
PO BOX 111209, Pittsburgh, PA 15238 
(412) 781-5280 


Inquiry 699. 


YOUR SALES MESSAGE 
about the special computer product or service 
that you provide belongs in print. 
THE BUYER’S MART 
can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Brian Higgins for more information 
603-924-3754 
or 


Fax: 603-924-2683 


Inquiry 701. 


(408) 998-2917 
Inquiry 702. 


dBASE BUSINESS TOOLS 


dATAMAR SYSTEMS crea. Card-Check-COD 
4876-B Santa Monica Ave. 
San Diego, CA 92107 (619) 223-3344 


Inquiry 703. 


AUTO-POST 
It's here! A totally integrated business management 
system for $495. Invoices, statements, payroll, in- 
ventory general ledger, proposal, job cost and 


payables. It runs compiled with dBASE IIl compati- 
ble files. A 100-pg. users manual is included. Demo 
$995 with manual $29.95. 


New Serv 
1615 Geihot Dr, Suite 34, Fairfield, OH 45014 
Phone: (513) 829-1585 


Inquiry 704. 


SOFTWARE/BASIC | 


QuickBASIC 4.5 TOOLS! 


Our FREE CAIALOG features: 
NEW, UPDATED FINALLY! Library with over 400 
routines for QB 45; XGRAF, the complete graphics 
package for QB 4.5; Other top-line products from 
all major vendors. 
Call 1-800-423-3400 or (412) 782-0384 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 705. 


` SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 


Ful-featured, heads-down data entry with two-pass verifica- 
tion, edit language, operator stats, much more! Designed for 
the PS/2®, PC, XT, AT or compatibles. Standalone $395 LAN 
version available. 


FREE 30-day trial 


Computer Keyes Tel: 206/776-6443 
21929 Makah Rd. Fax: 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 
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SOFTWARE/BUSINESS | 


TPRO88—TRANSPORTATION ROUTING 


ASAP! 
worker availability with 
ene kane. Enter hours of , workers" 
stats., ASAP! does the rest. Options include status and skill 


Ideal for restaurants, 
retailers, eic. Will virtually pay for itself. Only $200.00! (+ $300 
S&H). Manual included. 


INflux Technologies 
PO Box 3318, Carbondale, IL 62902-3318 
618-687-4598 


Inquiry 707. 


DATA ENTRY 
Y a complete Data Entry System thal provides 
the capabilities for designing data entry applications, con- 
oling data fow, В monitoringrporting operator aci & 
performance. Supports LAN and environments. 
Evaluation copy (all programs & documentation) avallable. 
Call today for information! 


Southern Computer Systems, Inc. 
2732 Seventh Avenue South 
Birmingham, AL 35233 
(800) 533-6879/(205) 251-2985 


Inquiry 708. 


SOFTWARE/EDUCATION 


EASE GRADING BLUES! 
Now in its Gth year, GRADEBOOK li can: rank students, eas 


MC/VISA. Specify IBM PC or Apple Il. Order now! 


WREN SOFTWARE, INC. 
РО. BOX 1138, Dept. В, Castle Rock, CO 80104 
303/660-0049 


Inquiry 709. 


STEPPER MOTOR CONTROL 
FROM A PRINTER PORT! 
Indexer LPT™ software $199.95 
• DOS Device Driver provides universal а intertace. 


Ability Systems Corporation 


1422 Arnold /we., Roslyn, PA 19001 (215) 657-4338 
Inquiry 710. 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis + Root Locus * Thermal Analysis • Piat- 
ter Drivers * Engineering С! 
© Active/Passive Filter 


BV Engineering Professional Software 
2023 Chicago Ave., Suite B-13, Riverside, CA 92507 
(714) 781-0252 


Inquiry 711. 
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THE BUYER’S MART 


| SOFTWARE/ENGINEERING 


MASS & VOLUME CALCULATOR 
WITH MATERIALS DATABASE 
Calculate the volume of dozens of shapes easily with 
Mass2. Weights are calculated for over 700 materials. 
Differential and proportional comparisons made 
automatically. Flexible input system accepts Decimal, 
Fractional, and Exponential notation. For IBM PCs and 

Compatibles with 384K. 


DEMPSEY'S FORGE, Software Division 
Rt 2 Box 407, Gladys, VA 24554 
Let us FAX you a flier. CALL 804-283-4602 


Inquiry 712. 


The new approach to logistics 
TAYLOR, THE DYNAMIC ANALYST 
E arae ie re 
combines ease ol use with great flexibility. Taylor offers inter- 
тти! umma а modelling options, animation, 
in-depth result anoles and the taylor Language inerace (TL 
Version 4.0 of the easiest-to-use professional simulation package 
dye a ng 
F&H, Logistics and Automation BV 
Spoorlaan 424, 5038 CG Tilburg, 
The Netherlands 
Phone: +31 13 366344 Fax: +31 13 427516 


inquiry 713. 


oes Circuit Si Simulation 
intusofl has a complete PC- 


Inquiry 714. 


Personal Software for 

“What if" Engineering 
Cedar fuses mathematics and intelligent geometric model- 
ing and works with geometrics the same way a spreadsheet 
works with numbers. Now you can have the power of a smart 
drawing system integrated with a scientific calculator and for- 
mula solver within one easy-to-use software package. Re- 
quires Microsoft Windows. $895 


MCAE Technologies Inc. 
Tel: 408-748-0334 Fax: 408-748-1915 


Inquiry 715. 


MIDNIGHT ENGINEERING" _ 

A new publication for entrepreneurial hardware 

Moe Pars ecco ad cre So ba cic) 
develop and market your own products. 


e PRACTICAL ARTICLES 
* INSIGHTFUL INTERVIEWS 
e DETAILED PRODUCT REVIEWS 


call or write for a FREE copy of the premiere issue of Mid- 
night Engineering. 


Midnight Engineering 


111 E. Drake Rd., Suite 7041, Fort Collins, CO 80525 
303-4 


Inquiry 716. 


SIMULATION WITH GPSS/PC™ 


GPSS/PC* is an MS-DOS compatible version of the 
popular mainframe simulation language GPSS. 
Graphics, animation and an en- 


MINUTEMAN Software 
РО. Box 171/Y, Stow, Massachusetts, USA. 
(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 717. 


SOFTWARE/ENGINEERING 


Circuit Analysis — SPICE 
Non-linear DC & Transient; Linear AC. 
* Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 


* PC Version 2G6 available at $95. 

Call, write, or check inquiry # for more info. 
Northern Valley Software 
28327 Rothrock Dr., Rancho Palos Verdes, CA 90274 
(213) 541-3677 


Inquiry 718. 


FREE ENGINEERING MAGAZINE 
Personal Engineering is a monthly magazine sent 
free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include instrumentation * Data 
Acq/Control • Design Automation. To receive а 
free sample issue and qualification form either cir- 
cle below or send request on letterhead to: 
Personal Engineering Communications | 
Box 300, Brookline, MA 02146 


Inquiry 719. 


Worstcase at its Best! 
Analog Circuit Simulation 
ECA-2 Electronic Circuit Analysis offers the best 


3917 Research Park Dr., B-1, Ann Arbor, MI 48108 
(313) 663-8810 


Inquiry 720. 
SOFTWARE/FORTRAN 
FORTRAN for Macintosh 


Language Systems FORTRAN 20 is a full-featured, op- 
timizing compiler integrated in MPW. Full ANSI FOR- 


high ic eed Any Macintosh with rd mireg HD 
requi 
Language Systems Corp. 
441 Carlisie Drive, Hemdon, МА 22070 
(703) 478-0181 


inquiry 721. 


FORTRAN77 PROGRAMMER'S ASSISTANTS 
FREE YOU FOR MORE CREATIVE WORK 


cosh 
Please call, write, or check inquiry J for more information. 
MICROTOOCLS 
PO. BOX 2745, Santa Clara, CA 85055-2745, USA 
(408) 243-7688 


Inquiry 722. 
SOFTWARE/GEOLOGICAL 


GEOLOGY & GROUNDWATER PROGRAMS 
MA EUM MER URGE 
Well Drawings Fence, Contours, Isopachs, 3-0 
Pumping Tests, Groundwater Chemistry, 
Piper, Stiff, Durov etc. Used by EPA and State Agen- 
Ges for RCRA & CERCLA. Our software is used by con- 
sultants, universities, and oil & coal companies in 26 
countries. Free brochure and demo disks. 


Earthware of California 
30100 town center dr. #196, Laguna Niguel, CA 92677 
Phone (714) 495-5727 FAX (714) 495-4820 


Inquiry 723. 


| SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 
Geological software for log plotting, gridding/con- 
touring, hydrology, EM 3-D solid modelling, 

seismogram, fracture analysis, image pro- 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, for 
Free Catalog! 


RockWare, Inc. 
4251 Kipling St., Suite 595, Wheat Ridge, CO 80033 USA 
(303) 423-5645 Fax (303) 423-6171 


Inquiry 724. 


| SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library for the VGA, EGA or Tec- 
mar Graphics Master. Similar to PLOT-10, includes WIN- 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 
Curve fitting, complete plotting program. Log, semi-og, 


multi-axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): 
"As good as any | have ever seen... " Demo disks, 
literature available. 
Advanced Systems Consultants 
21115 Devonshire St. #329, Chatsworth, CA 91311 
(818) 407-1059 


inquiry 725. 


CADICAM Developers! 
You save hundreds of hours of programming and debugging 
time (and the thousands of dollars this time costs!) when you 
use the CAD/CAM math and DXF routines in the 
QuickGeometry Library 
AH the routines you need for any type of CADICAM/CAE pro- 
gram! 250 ready-to-use routines that construct, intersect and 
offset lines, arcs, circles, ellipses and even splines! 
$199 includes C source code and telephone support. 
Сай (617) 628-5217 today for information or to order! 
Building Block Software, PO. Box 1373, Somerville, MA 02144 


Inquiry 726. 


PC SOFTWARE FOR WORK OR PLAY 
$3.00 / DISK 
Written by some of the best programmers in the world and 
delivered to you. From DOS enhancement utilities to adult 
only, desk top publishing, business/investment, database, 
word processing, games, etc., etc., etc. Our FREE CATALOG 
contains hundreds of the best software programs on the market 
Your complete satisfaction is guaranteed when ordering from: 
COMPUTERIZED REALITY SERVICE 
PO. Box 70397, Sunnyvale, CA 94086 
(415) 965-9700 


Inquiry 727. 


The Ultimate CAD/CAM Engine 
TurboGeometry Library 3.0. The most complete tool box of 
2D & 3D routines available today! Over 300 routines. Sur- 
facing, Solids, Hidden fine, Volumes, Areas, Transforms, 


DOS 20+. Turbo Pascal, Turbo C, MSC, MIX C, Zortec C++. 
VISAIMC, PO, Chk, USA funds only. 


Disk Software, Inc. 
2116 E. Arapaho Rd., #487, Richardson, TX 75081 
(214) 423-7288, (B00) 635-7750, FAX (214) 423-7288 


Inquiry 728. 


RAINDROP™ 


FAST, compact PrtScm Utility for end users AND 
developers. Hardcopy as fast as 10 secs. Average binary 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 
colorize and more. ‘CALL’ from user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $39.95+$3 s/h. à 


ECLECTIC SYSTEMS 
8106 St. David CL, Springfield, VA 22153 
(703) 440-0064 


Inquiry 729. 


THE BUYER'S MART 


SOFTWARE/GRAPHICS 


S EGS 2.1 
Scientific Engineering Graphics System 


€ Logarithmic, Time/Date & Linear Axes. 
€ Easy Curve Fitting and Data Smoothing. 


€ 1-2-3 Interface & Numeric Spreadsheet. 

® Supports ail Video & Device Standards. 

€ 10 Curves with up to 16,000 points each. 
Advanced Micro Solutions 

1 405-340-0697 

800-284-3381 


PEN PLOTTER EMULATOR 
FPLOT tums your dot matrix or laser printer into 
an HP pen plotter. Fast hires леге No jagged 
lines. Vary line width, color. Works with Autocad, 
Drafix, etc. Supports NEC P5/P6, IBM Proprinter 
Epson LO/FX, Toshiba, HP Laserjet, Okidata 
2900395, Hercules/CGAEGAIVGA. $64 check/m.o/ 


Fplot Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 730. 


DoDOT for Microsoft Windows 


, Postscript, and 
m pula агаараа иса варан Or 
$129 ч $5 SHI 


Halcyon S Software 10297 Cold Harbor Ave. 


tel: (408) 2570812 fax: (408) 257-2012 


Inquiry 731. 


POPULAR HGRAPH 


SCIENTIFIC 2D & 3D graphic routines for IBM PC, VAX, 
SUN and Macintosh. Powerful, easy to use. Multiple 
fonts, device and machine independent Uses max 
resolution. Links with FORTRAN, Pascal, C, Modula-2 
and QuickBasic. $119.00 

Custom software development. 
UGraph—the graphics editor available now! 


HeartLand Software, Inc. 
234 S. Franklin, Ames, lA 50010 
(515) 292-8216 


Inquiry 732. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key to make quality scaled B&W 
or color reproductions of your display on any dot matrix, 
inkjet, or laser printer (incl. Postscript) in up to 64 shades 
ot gray or 256 colors. GRAFPLUS supports all versions 
of DOS with IBM (incl. EGA, VGA, Super VGA), Her- 
cules, or compatible graphics boards. Linkable/OEM 
versions available. $49.95 


Jewell Technologies, Inc. 
4740 – 44th Ave. SW, Seattle, WA 98116 
(800) 359-9000 x527 (206) 937-1081 


Inquiry 733. 


FORTRAN PROGRAMMER? 
Now you can call 2-D and 3-D graphics routines within your 


For the IBM PC, XT, AT & compatibles. We support a 
variety of compilers, graphics bds., plotters and printers. 
MICROCOMPATIBLES 
301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA 
(301) 593-0683 


Inquiry 734. 


| SOFTWARE/GRAPHICS 


GRAPHIC TOOLS LIBRARY 


XGLIB: Biazing Fast. User coord., Thick lines & arcs. Polygon 
Б eek ir ao Splines. Text scale, rotate, Keyb, Mouse. 
and presentation graphics. Screen print. $99. 
i VDI: eo ی‎ Ши чин otia A 
Pan, Scroll. Includes XGLIB. NO ROYALTIES. Take NOVA 
PRINVIEW test. $395. ANSI comp. "C", PASCAL, FORT., MS 
QBASIC & BASIC. 


NOVA INC. 
2500 W. Higgins Road, #1144 CALL 708-882-4111 
Hoffman Estates, IL 60195 FAX 708-882-4173 


Inquiry 735. 


IMAGE TOOLS LIBRARY 
SCANPRO: Fast Image Graphics. Image Capture. Animation, 
Bitbit, Scale up-down, Rotate, Mirror, Tile fill. Scroll. Data 
base. Text & Line draw. Pop-ups. Scaled Print/plot. EMS sup- 
port and 149 funcs. A better package for .PCX file handling. 
$149. ANS! Comp. Most “С”, PASCAL, FORT., MS BASIC. 
PCXIO: Source Library avail. in “C" Assembler for read/write 
& display of .PCX files. $295. 


NOVA INC. 


2500 W. Higgins Road, #1144 CALL 708-882-4111 
Hoffman Estates, IL 60195 FAX 708-882-4173 


Inquiry 736. 


VGA ColorWorks™ V2.2 
lorks™ V2. 


fountains, 
.much more (over 150 drawing controls). 
Incl. aa lonis drivers Шуи Jet, j 
son LO/FX. Producing up to 64 grey levels or 4096 colors. $53. Call 
operational demo. 


Юг our free fully 
SPG Inc. 
PO Bax 171008 Hialeah, FL 33017 
(305) 362-6602 


Inquiry 737. 


e IBM PETIT А all compatibles 
FREE learm/utility disks offered: INQUIRE 
DRUMA INC. 
6448 Hwy. 290 East E103, Austin, TX 78723 
Orders: 512-323-0403 BBoard: 512-323-2402 


Inquiry 738. 


SOFTWARE/MATHEMATICS 


Leo Tames TeX 


The Leo editor reads and writes TeX files. 
Displays, adjusts matrices, roots, symbols etc. 
as you edit. Fast math typing. Draft printer, font 


editor. For AMSTeX or LATeX. $150. Requires 
PC, 512K, graphics. MC/VISA, check, or PO. 


ABK Software 
4495 Ottawa PI., Boulder, CO 80303 
(303) 494-4872 


Inquiry 739. 


MATH EDITING ron THE Pc 
х? = Dee ber 0] + (YEE) 


* MathEdi constructs math equations to be inserted into 
WordPerfect, Word, WordStar, and athers. 


е WYSIWYG interface—no codes need to be learned. 
e MathEdit —$199 


K-TALK . ll 


(614) 294-3535 


Inquiry 740. 
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SOFTWARE/MATHEMATICS 


MATHEMATICIANS—ENGINEERS 
Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and сип? 
How about a peek into the fourth dimension? 


Call or write for information on our latest PC 
| and Macintosh software. 
Lascaux Graphics 
3220 Steuben Ave., Bronx, NY 10467 
(212) 654-7429 


Inquiry 741. 


| DERIVE® 
A Mathematical Assistant 


Makes math more inspiration and less perspiration! 


us, trigonometry, 
algebra, and more. Derive requires a PC compatible 
computer & 512K memory. 
Soft Warehouse, Inc. 


3615 Harding Ave., Suite 505, Honolulu, HI 96816 
(808) 734-5801 


Inquiry 742. 


SOFTWARE/MEDICAL 


Medical Systems with ECS 
PPM offers a completa fine of medical software rnging irom simple 
insurance claims processing to comprehensive AJR 
PC CLAIM PLUS-claims processing with ECS to over 100 major insurance 
cariers-30-day money-back guarantee 
management statistics 
CLAIM NET Nationwide electronic claims clearinghouse transmits claims 

carriera 


Dealer inquiries welcome. 
Physicians Practice Management 
350 E. New York, Indianapolis, IN 46204 
800-428-3515 317-634-8080 


Inquiry 743. 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

| Cloth binders А siipcases Mae IBM's. Vinyl binders, boxes, and 
folders in many sizes. Disk pages, envelopes, & tabels. Low quantity 
imprinting. Bulk disks. Everything you need to bring your software to 
market. Disk and binder mailers. Much more! Low Prices! Fast ser- 
vice. Call or wrile for a FREE CATALOG. 


geal ag Мет, Limited 


„ Lombard, IL 60148 
1800-DEAL-NOW 708-629-5160 
Inquiry 744. 


SAVE SAVE SAVE SAVE 


LET'S TALK PACKAGING 
From Disk Labels to Manuals to Shipping 
Boxes—We are a complete packaging service. 
Everything you need to market your software. 
Call for our free catalog. 

SOFCOM Printing and Packaging 
10305 Reading Rd., Cincinnati, OH 45241 
513-563-7136 


Inquiry 745. 
SOFTWARE/SCANNERS 


THE BUYER’S MART 


Chaos/Nonlinear Dynamics 


DYNAMICAL SOFTWARE | and II $250 / $350 
Ordinary and Delay Differential Equation Solvers е Bifurca- 
tion Diagrams * Basin Boundaries * 2- and 3-0 Plotting 
* Poincaré Sections + Return Maps * Spectral Analysis, 
Fracta) Dimensions, Lyapunov Exponents 
CHAOS IN THE CLASSROOM Instructional! Programs 


Maps and Bifurcations $4995 Fractals and Julia Sets $5995 


DYNAMICAL SYSTEMS, INC. 


PO. Box 35241, Tucson, AZ 85740, (602) 292-1962 


Inquiry 747. 


C Scientific Library 


Create customized scientific and engineering tools with this com- 
prehensive library af 600 functions 


sable, 
roliable, mature, and affordable. Several licensing and system op- 
tions are available starting at $295. Request on company letterhead 
or send $5 (refundable on purchase) for 50-page CSL Buyer's Guide. 
Eigenware Technologies 
چو ع ر‎ eee gig = CA 95070 


free catalog! 
000-942-MATH 


MicroMath Scientific Software 


Inquiry 749. 


Scientific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo + MS C, MS Fortran, Basic 
Send tor FREE catalogue of software tools for Scientists and 
Engineers. Includes: Scientific subroutine libraries, device 
independent graphics libraries (including EGA, HP plotter 
and Laserjet support), scientific charting libraries, 3-D plot- 
ting library, data acquisition libraries, menu-driven process 
control software. Versions available for a variety of popular 


languages. 
Quinn-Curtis 
1191 Chestnut St., Unit 2-5, Newton, MA 02164 
(617) 965-5660 


Inquiry 750. 


YOUR SALES MESSAGE 


about the special computer product or service 

that you provide belongs in print. 
THE BUYER’S MART 

can help you reach computer professionals and 

produce valuable inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

or 
Fax: 603-924-2683 


Inquiry 751. 
SOFTWARE/SORT 


+ 


SOFTWARE/TOOLS 


1.A.B., Industrial Pens Buiider 
Turns PC into DAC system 
Powerful SW tool kit helps you build IBM PC-based 
data acquisition and control systems for process 
and machine applications. Flexible, debugged and 
reliable. Low cost. Available in source code. No 
royalties. Request free catalog. 
EXOR R&D 
PO. BOX 548, West Chester, OH 45069, USA 

Fax: 513-777-4817 Phone: 513-777-0570 


Inquiry 753. 


SOFTWARE/UTILITIES 


EZ-COPY PLUS" 


dus MM EFE ہہ‎ NIS 
SOFTWARE hardware usually not required! 


Inquiry 754. 


| SOFTWARE/VOICE 


systems in 
A powerful TELEPHONE ANSWERING program is given as 
an example with source code. 

DIALOGIC $599, RHEDOREX $499, WATSON $99, Visa/MC 


IT! Logiciel! 


1705 St. Joseph E, Suite 4, Montreal, PQ, Can. H2J 1N1 
(514) 861-5988 
We can also write your Voice Response application programs. 


Inquiry 755. 
SPANISH SOFTWARE 


SPANISH EDUCATIONAL SOFT 


Inquiry 756. 


| | SPEECH SYNTHESIS 


SPEECH SYNTHESIS CHIP 


Want the most advanced phoneme synthesis chip 
available? One flexible enough to generate speech, 
music and sound effects. . .yet low cost and remarkably | 
easy to use? The ARTIC-263 is all of this and more. . .a 
versatile, high-quality, phoneme-based, speech syn- 
thesizer circuit contained in a single, monolithic, oan, 
CMOS integrated circuit. 


Artic Technologies 


55 Park Street, Troy, Michigan 48063 
Phone: (313) 588-7370 FAX: (313) 588-2650 


Inquiry 757. 


Optical Character Recognition 
Stop retyping: PC-OCR™ software will convert typed or 
deed рана mo ae editable text files for your word pro- 

P ScanJet, Panasonic and other 


Exons Publishing Co. 
РО. Box 391, Cedar Grove, NJ 07009 
(201) 783-6940 


Inquiry 746. 
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OPT-TECH SORT/MERGE 


Extremely fast Sor/Merge/Select utility. Run as an MS- 
DOS command or CALL as a subroutine. Supports most 
languages and fie types including Btrieve and dBASE. 
Unlimited file sizes, multiple keys 


DOS $148. OS/2, XENIX, UNIX $248. 


(702) 588-3737 


Opt-Tech Data Processing 
PO. Box 678 — Zephyr Cove, NV 89448 


Inquiry 752. 


and much more! MS- 


STATISTICS 
NEW STATISTIX™ 3.0 


PC Magazine Editors Choice! 
e Superb سس ا ا‎ manual 
e Easy e. Support 

• Range & Depth of Statistics 
Buy the BEST for Уз the price of the competition 
CALL 612-631-2852 Now 
No-risk 30-day money-back guarantee 
Analytical Software, x 12204, Roseville, MN 55113 


Inquiry 758. 


The BASS System™ 
Why use up 8 meg and 640K just to run a data 
Step on your PC? Now you can run your data step 
code and statistical procs with a system that takes | 
only 1 meg and 400K (and costs only $399)! Free 
information: 


BASS Institute, Inc. 
Р.О. Box 349, Chapel Hill, NC 27514 
(919) 933-7096 or BB: (91 9) 968-6755 (N,8,1) 


Inquiry 759. 


SOLO 3.0 from BMDP 


Popular statistics and excellent graphics for the PC. 
Quick and easy to use. For business professionals, 
researchers, or students. From the leader in statistical 
software for over 25 years. Top-notch support. 
Satisfaction guaranteed! $199 complete with 
graphics. Call today, VISA or MC. 


BMDP Statistical Software, Inc. 
1440 Sepulveda Blvd., Suite 316, Los Angeles, CA 90025 


213) 479-7799 


Inquiry 760. 


Cover all the bases of design... 
with Methodologist’s Toolchest? a comprehensive package 
of five programs to aid in research design and analysis. 
Specifically, these programs offer assistance in sampling, 
data collection procedures, statistical analyses, experimental 
design, and measurement and scaling. $499.95 + s/h. VISA, 
MC, AMEX, PO, Checks accepted. 


The Idea Works, Inc. 
100 West Briarwood, Columbia, MO 65203 
1-800-537-4866 FAX 314-445-4589 
Outside USA 314-445-4554 


Inquiry 761. 


Know where you're going? 


You will—by using Statistical Navigator" an expert 
System that helps you select the best statistic for a prob- 
lem. Statistical Navigator suggests appropriate 
analyses and explains how each fits your needs. Ver- 
sion 1.1—$99.95 + s/h. VISA, MC, AMEX, PO, Checks 
accepted. 


The Idea Works, Inc. 
100 West Briarwood, Columbia, MO 65203 
1-800-537-4866 FAX 314-445-4589 
Outside USA 314-445-4554 


Inquiry 762. 


NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discrimi- 
nant analysis. Nonparametrics. Cross Tabulation. 
Graphics: histograms, box, scatter, etc. Reads 
ASCII/Lotus. Many new add-on modules. 


885 East 400 North, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 763. 


SCA STATISTICAL SYSTEM 
The only statistical software encompassing 
Forecasting & Time Series Analysis 
Quality and Productivity Improvement 


General Statistical Analysis 
Available on DOS, OS/2 and Mac operating systems. 
Call today for more information 
Scientific Computing Associates 
4513 Lincoln Ave., Suite 106, Lisle, IL 60532, USA 
Phone: (708) 960-1698 FAX: (708) 960-1815 


THE BUYER’S MART 


SYSTEM SOFTWARE 


PC Compatible File System 
All 'C* very portable, rommable. Add floppy & win- 
chester support to embedded systems, or transfer 
data to-from pc floppies or partitions from your OS. 
Full, high quality implementation. 

High quality CD-ROM interface software available 
too. 


etc bin systems 
20 Higley St., Groton, МА 01450 
(508) 448-9340 


Inquiry 764. 


UNINTERRUPTABLE POWER 


HOW TO PROTECT YOUR COMPUTER 
And Make it Last Longer 

FREE money-saving literatura, What you need to know about UPS— 

uninterruptible power supply. How to get complete protection from 

power line problems. 350A through 15КМА models from the world's 

largest manufacturer of single-phase UPS. 


Best Power Technology, inc. 
PO. Box 280, Necedah, WI 54646 
(608) 565-7200 ext. 3854 
TOLL FREE (800) 356-5794 ext. 3854 
See our Ad on page 352. 


Inquiry 765. 


UTILITIES 


ACCUBACK—BACKUP SYSTEM 


Program features (all DOS Systems): 
* 100% byte by byte read verification 
* Supports absolute file matching 
* Purges to DOD standards 
id restorable 


= Creates active archives that are directly accessible 
The most accurate backup system available. Special Introduc- 
tory price: $79.95 plus $4.00 shipping/handling. 

AMER TECHNOLOGY SYSTEMS, INC. 
DEPT D, 8700 SW 26th, Suite E, Portland Oregon 97219 
(503) 245-2948 FAX (503) 245-0846 VISA/MC 


Inquiry 766. 


COPY AT TO PC—BRIDGE-IT 3.5 
"CPYAT2PC" RELIABLY writes 360KB floppies on 1.2 MB drives, saving а 
slol for a second hard disk or tape back-up. Only $78.00 + SH 
“BRIDGET 35" is a DEVICE DRIVER supporting 3" 720KBA.44MB 
drives Юг PC/XTIAT without upgrading DOS/BIOS. Only $3900 + SH 
BRIDGET 35 BUNDLED WITH INTERNAL 1.44MB DRIVE AT 

$12900 + SH VIBA/MC/COD UPS ВА 


MICROBRIDGE COMPUTERS 
655 Sky Way Suite 220, San Carlos, CA 94070 
1-415-593-8777(CA) 1-415-593-7675 (FAX) 
1-514-845-0818 (CANADA) 1-800-523-8777 
0908-260-188 (UK) 


Inquiry 767. 


DELTA, the better text file comparison tool. Scrollable 
windowed presentations of file or directory comparisons, 
with a built-in editor window. Ideal for programmers! Re- 
quires DOS 2.0 or higher with at least 384K RAM. A 
hard disk is recommended. Order now. $79. 
DEMO available on our BBS 


OPENetwork 
POWER TOOLS FOR POWER USERS 
215 Berkely Pi. (B-1), Brooklyn, NY 11217 
718-638-2240 BBS: 718-638-2239 


inquiry 768. 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted files name, Disk Explorer finds and 
restores it. Disk Explorer also shows what's really on disk; 
view, change or create formats, change a file's status, 
change data in any sector MS-DOS $75 U.S. Check/ 
Credit card weicome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd Fl. 
Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 


COPYWRITE 
CopyWrite 
Removes 
vas Bises nd 

o more diskettes, 
manuals or US $75 
codewheels. 
1000's of products copied. 
QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl, Dept B. 
Toronto, Ontario, Canada M4Y 152 
(416) 961-8243 Fax (416) 961-6448 


AppleWorks + IBM 
CROSS-WORKS 2.0 transfers both ways be- 
tween Apple lla/lic/ilgs and IBM PC/XT/AT/PS-2 
& compatibles. Exchange AppleWorks with 
Microsoft Works, WordPerfect, Lotus 1-2-3, and 
dBase ПЛМ! Included cable plugs in serial 
ports for 19,200 baud transfers. Easy menu 
operation. $99.95 (+ shipping). 

Phone (919) 870-5694 for free info packet. 
SoftSpoken Co., PO Box 18343, Raleigh, NC 27619 


Inquiry 769. 


Why You Want BATCOM! 


BATCOM is a batch file compiler that transforms your 
.bat files to .exe files to make them faster. BATCOM ex- 
tends DOS with many new commands so you can read 
keyboard input, use subroutines, and much more. In 
addition, BATCOM protects your source code. No 
royalties! Only $59.95. Order today! 


Wenham Software Company 
5 Burley St., Wenham, MA 01984 


(508) 774-7036 


Inquiry 770. 


WORD PROCESSING 


We can read 130 languages 
from Armenian to Zulu 
Use SPOT OCR Software with an image scanner and your 
PC to read 130 foreign languages, typed pages, typeset 
material, magazines and books into standard text files. 
Flagstaff Engineering can provide any OCR solution. Call 


today to discuss your application! 


Flagstaff Engineering 
1120 Kaibab Lane, Flagstaff, AZ 86001 


(802) 779-3341 
Express Accepted 


Inquiry 771. 


FARSI / GREEK / ARABIC / RUSSIAN 


Hebrew, all European, Scandinavian, plus either Hindi, Pun- 
jabi, Bengali, Gujarati, Tamil, Thal, Korean, Viet, or IPA. Full- 
featured multi-language word processor supports on-screen 
foreign charecters and NLQ printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add'l for laser; $19 demo. S/H in U.S. incl'd. Reg. PC, 840K, 
graphics. 30-day Guarantee. MC/VISAJAMEX 


GAMMA PRODUCTIONS, INC. 
710 Wilshire Blvd., Suite 609, Santa Monica, СА 90401 
213/394-8622 Tix: 5106008273 Gamma Pro SNM 


Inquiry 772. 


DuangJan 
Bilingual word processor for English and: Armenian, 
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati, 
Hindi, Khmer, Lao, Punjabi, Russian, Sinhatese, Tamil, 
Telugu, Thai, Ukranian, Viet, ... Only $109--$5 s/h 
(foreign + $12 s/h). Font editor included. For any IBM | 
compatibles with dot-matrix & LaserJet printer. Demo 
$9--$1 s/h. Visa/MC 


MegaChomp Company 
3438 Cottman Avo., Philadelphia, PA 19149-1606 
(215) 331-2748 FAX: (215) 331-4188 
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Circle 185 on Reader Service Card 


REEL 
9-TRACK 
GENIUS 


OVERLAND DATA will bring 
out the genius in you when it comes 
to connecting your PC to the mini/ 
mainframe world. We were the first 
company to connect 9-track to PCs, 
and we are still the leaders with the 
largest installed base worldwide! 
Call the experts... .ODI! 


Circle 195 on Reader Service Card 


Only your imagination 
limits how you benefit 
from PERCON® 


keyless data collection. 


* Upto 15 MB per minute 

* PC/XT/AT/386/PS2 & Compat. 
e DOS, XENIX, UNIX, NOVELL 
• 800, 1600, 3200, & 6250 BPI 

• Outstanding customer support 

• 24-hour delivery available 

* Cipher, Anritsu, Qualstar & M4 


[UU Overland Data 


ULN “Experience Makes The Difference” 


1-800-PC-9TRAK 


5600 Kearny Mesa Road * San Diego, CA 92111 
TEL: 619/571-5555 • FAX: 619/571-0982 ° 800/729-8725 


Checking out books or checking in employees—input 
data quickly and accurately using bar codes or magnetic 

stripes. PERCON has proven bar code solutions for IBM®, 
DEC™, and Apple Macintosh®. Call 1-800-8-PERCON. 


PERCON 


2190 W. 11th Avenue, Eugene, Oregon 97402-3503 
(503)344-1189 FAX(503)344-1399 


©1989 Percon, Inc. PERCON, IBM, DEC and Apple Macintosh are trademarks. 


10TH ANNIVERSARY zm 
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EPSON'S QUALITY 
BROAD'S SERVICE wew! 


== —- И | 
ICE TENE. LQ1010 | 
eic | е 24 Pin LO 
m= | t M L i | mich зн. Ё 


| * 136 Column 
ecc 180 CPS | 
NEWAND “= ———— CALL $ | 
DISCONTINUED i EY 
ACCESSORIES AND PARTS EPSON PRINTER SPECS 
e Print Heads * Cutsheet Feeders море SPEED 


e Knobs e Tractors - STD 264/54МО 
e Interfaces * Ribbons/Cables Lo. 264/54 NLQ 


Authorized Epson Customer Care Center enun e 
Epson is a registered trademark of Seko Epson 


lil 
DISTRIBUTORS FOR | | | 
| | GSX140 $295 tH 


300-9600bps MODEM $299 
$95- -24006рѕ att PRopucrs..3o DAY FREE TRIAL 


The SPEEDMODEM ™ is a knock out for value and performance. It 
| features DYNAMIC IMPEDANCE STABILIZATION™, DiS7™, (patent 
1 pending). DIS improves signal quality, assuring maximum speed and 

data integrity. DIS is renowned for superior performance where other 

modems fail. All products are internal IBM cards, made in USA, 5 year 

warranty. /f you aren't totally satisfied, return within thirty days for 

full refund | DISisIT with DIS no DIS 
$299 


e SPEEDMODEM 300-9600-bps 
| °. SPEEDMODEM + FAX -9600 $399 

• FAX-9600 fullfeaturedhighspeedfaxcard $299 

• 2400-4800-bps MNP-5 MODEM $193 $169 

• 2400-bps MODEM with SEND ONLY FAX $159 

• 2400-bps MODEM $119 $95 

• FREE$659 EASYCOM'V SOFTWARE with modem 


March'89 p102 BYTE |. MAGAZINE* 
Compu Com "Real deal...worked fine...quite a bargain’ 
| Corporation 


X 192 CPS 
| e Color Option 
ТЕ Ae e Letter Quality і 


E> 1-800-966-2655 ||| i 


. (305) 593-2655 / FAX (305) 477-7638 
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AT BUS DESIGN 


At last, here is the timing book for the XT and AT Bus. 
Detailed text, tables and diagrams tell you what each 
signal line is for, what it does and when it does it. All the. 


information is compatible with the IEEE P996 Spec- 
ification for the ISA (AT) Bus. In addition, the 8 and 16 
bit parts of the EISA Bus are included. AT Bus Design, 
by Ed Solari, has over 200 pages, with more than 100 
figures and tables. Handy 7” x 9” format, soft cover, 


$69.95, 
We'll include a free copy of the 


К REE pocket-sized XT-AT Handbook by 


Choisser and Foster with each AT Bus Design book 
| if you tell us where you saw this ad. Of course, this 
| $9.95 value is also available by itself. Or buy five or 

Annabooks 


| more for only $5.00 each. 
ВӘ mese "m 
800-462-1042 
12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 Money-back guarantee 


In California 619-271-9526 


VOICE MASTER KEY? SY 
| VOICE RECOGNITION & SPEECH RESPON 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATI 


| VOICE MASTER KEY 
ттш ae 
POWER үш on «T “е 
j ^ 
ум LPY AUTO HIGH 


Є f 


FUNCTION MIKE sti EC 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE... 

SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing | 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and | 
compression levels. A four-voice music synthesizer is included also! 
VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once--more from disk. 

| HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyi-clad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S. 
Patent 4,812,847). Headset microphone, printer cable, 9 volt AC adapter (110 volt 
UL/CSA listed), and comprehensive user manua! included. 


QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 Mon-Fri, 8 AM to 5 PM PST 
Visa/MasterCard, company checks, money orders, CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specity computer type 
when ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available. 
30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 
CALL OR WRITE FOR FREE PRODUCT CATALOG 
COVOX INC. TEL ma 342-1271 


675 Conger Street FAX (503) 342-1283 
Eugene, Oregon 97402 BBS (503) 342-4135 


|! 121-150 mb 


AccSys for 


a Set of C libraries for easy access 
to Paradox data and index files. 

s No need to concern yourself with 
internal files format. 

= Increased performance shortens 
processing time. 

= Total control over table files primary 
and secondary index files. 

в Network and single-user versions available. 


Copia International Ltd. 


1964 Richton Drive, Wheaton. Illinois 60187 
708/682-8898 FAX: 708/665-9841 


Instant info. via FaxFacts: 617/740-0025 Press: 1625007# 


DISC DRIVE REPAIR COUPON 


SPECIAL SHIPPING YOUR DAIVE POR REPAIR 
89.10 Pack your drive carefully and well 
protected In a sturdy shipping box. If 
112.50 Include with the shipment a note with ! | 
135.00 your name, ackirees, daytime | 
number and a brief description of the | j 
problem with the drive.  prepaying, allow | 

$9 for shipping and insurance costs. 


Eormatted Cap, 

! 10-19 mb 
| 
| 

DATA RECOVERY - CALL FOR QUOTE | f 
| 
I 


20-29 mb 
30-39 mb 
40-49 mb 
50-85 mb 
86-120 mb 


$99 

$125 
$150 
$175 
$210 
$275 


$325 FLOPPY REPAIRS 


151-275 mb $425 5.25" А 3.5" • $45 8" • $135 | 
276-380 mb $495 VALID THROUGH 6/30/90 j| 
TEST & EVALUATION $2 COUPON MUST BE SENT WITH DRIVE if 
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SPECIAL OF THE MONTH 


142.8 mb, 28/35 ms Avg. Access Time ......... 9295 


[Auto Parking, 6.5 W Power, 3.5" w/5.25", Frame Available] 
180g Non Operating Shock Rating, 1 Year Warranty 


TOMB/85MS Hard Card .......... 
20mb/65ms Hard Card ............ 


н] 
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48mb/3óms Hard Card ............ 395 


cCU99CPOCOPUCTCODDBOSDOOUSPTOUSCD 


| THOUSANDS OF DISC DRIVES IN STOCK — We Feature Technical Support | 


for Everything We Sell — We Specialize in Disc Drives — Ask for Our Brochure 


Phone: 805/529-0908 


== 00 a UT UL S cs ae 
jb l TECHNOLOGIES, INC. 
Fax: 805/529-7712 


5105 Maureen Lane Moorpark, CA 93021 


Mail! Order Electronics - Worldwide 


ameco — 


Math Coprocessors 


8088 or 8086 Systems 
8087 5MHz 
8087-2 8MHz 
8087-1 10MHz 

80286 or 80C286 Systems 
2C87-10 

| 2C87-12 
2C87-20 


80386 Systems 
80387-16 16MHz 
80387-20 20MHz 
80387-25 | 25MHz 
80387-33  33MHz 


SIP Modules 
[41256A9A-80 — 80ns, 256Kx9 
41256A9A-10 


| 94000L-80 
94000L-10 
SIMM Modules 
41256A9B-80 80п.256Кх9 
| 41256A9B-10 
421000A8B-10 100ns, 1 Megx8 $109.95 


80ns,4 Megx9 $749.95 


421000A9B-70 70ns,!Megx9 $169.95 E 
421000A9B-80 80ns,1Megx9 $119.95 f 
421000A9B-10 100ns, 1 Megx9 $113.95 | 
80ns.4 Megx9 $749.95 E: 
100ns, 4 Megx9 $729.95 E: 


94000S-80 
| 94000S-10 


NEC V20 & V30 Chips 


UPD70108-5 5MHz, V20Chip $5.25 | 
UPD70108-8 8MHz,V20Chip $6.95 F 
UPD70108-10 10MHz, V20 Chip $10.95 f 
$7.95 E. 
UPD70116-10 10MHz, V30 Chip. $13.49 f 


UPD70116-8  8MHz, V30 Chip 


Dynamic RAMs 


TMS4416-12 — 120ns,. 16Kx4 

TMS4416-15 15015, 16Kx4 
120ns, 16Kx1 
150ns. 16Kx1 
200ns, 16Kx1 
100ns, 64Kx1 
120ns, 64Kx1 
150ns. 64Kx1 
200ns, 64Kx1 
60ns, 256Kx1 
80ns, 256Kx1 
100ns, 256Kx1 
120ns, 256Kx1 
150ns, 256Kxt 
В0п5, 64Kx4 
100ns, 64Kx4 
120ns, 64Kx4 
150ns, 64Kx4 
70ns, 1 Megxt 
80п5. 1 Megxt 
100ns, 1 Megxt 
100ns, 256Kx4 

514256P-80 


Static RAMs 


6116P-3  150ns, 16K (CMOS) 
6264LP-10 100ns, 64K (CMOS) 
6264LP-15 150ns, 64K (CMOS) 
43256-10L 100п5. 256K 
43256-15L 150ns, 256K 


$6.95 
$6.49 


$9.95 


62256LP-15 150ns, 256K (CMOS) $10.95 E: 
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$89.95 | 
$129.95 |. 
$169.95 | 


i0MHz $249.95 |. 
i2MHz $279.95 E. 
20MMz $299.95 |. 


$349.95 E: 
$399.95 |. 
$499.95 | 
$649.95 


$54.05 E: 
100ns, 256Kx9 $44.95 ES 
70ns, 1 Megx9 $169.95 E 
80ns. 1 Megx9 $124.95 E: 
| 421000A9A-10 100п5, 1 Megx9 $116.95 f 


100ns, 4 Megx9 $729.95 Fe 


$49.95 E 
100ns, 256Kx9 $39.95 f 


BOns, 256Kx4 — $13.45] 


$2.79 


$10.95 f 


Fully IBM AT Compatible 
Free! DR DOS Disk Operating System 
Software Included 


Software Included! 


AMI BIOS ROMs Included 
Teac 5.25" 1.2Mb DSHD Disk Drive 


NEAT & CHIP SET™ 
• 101-Key (Enhanced) Keyboard 


JE3014 20MHz 80286 Compatible Kit 


MOTHERBOARDS 
20MHz 386 
Only $629.95! 


* All w/ OK RAM 


JE3520 Pictured 
Jameco 4.77/8MHz 8088 (PC/XT) 


AMI Baby 20MHz 80386 .........-.-- 

AMI Full-Size 25MHz 80386 

AMI Full-Size 33MHz 80386 ssa. 

Jameco Baby 20MHz 80386.......... .. 9629.95 
Jameco Baby 25MHz 80386 
Jameco Baby 33MHz 80386 


Modems 


Pictured 


External Modems 
Datatronics Externa! 1200 Baud... 
Dalalronics External 2400 Baud $149.95 
Prometheus External 9600 Baud $699.95 

Internal Modems 
Јатесо Interna! 1200 Baud 


Jameco Internal 2400 Baud $99.95 


| A.R.T. EPROM Programmer 


* Programs all current EPROMs : 
in the 2716 to 27512 range plus E: 


the X2864 EEPROM * 
port * Software included 


| EPP....................$179.95 


Metex Digital BENE acte 


| General Specs: 


* Handheld, high accu- 
racy * AC/DC Voltage, 
AC/DC Current, Resis- 
tance, Diodes, Conti- 


| nuity, Transistor hFE 


* Manual ranging w/ 


| overload protection M4650 


M3650, 3650B & M4650 only: 


| * Also measure frequency and capacitance X: 
| M4650 only: • Data Hold Switch • 4.5 Digit ES 
asen $49.95 : 


M3610 35 Digit Muttimeter............ 
M3650 3.5 Digit Multimeter w/Frequency & 
Capacitance ........................... 909.95 
M3650B Same as M3650 w'Bargraph 
M4650 4.5 Digit wFrequency, Capacitance 
and Data Hold Switch 


Fliptop Case w/200 Wait Power Supply 


includes Chips and Technologies, Inc.'s 


$89.95 E: 
Јатесо Baby 8/12MHz 80286 (AT)... $199.95 Be 
Jameco Baby 8/16MHz 80286 (AT)... $299.95 ES 
Jameco Baby 8/20MHz 80286 (AT)... $389.95 E: 


$1699.95 E: 


$89.95 | 


$74.95 | 


Jameco 20MHz 80286 Desktop Computer K - it 


Free! QAPLUS Diagnostic Software Included! 
Free! WORDSTAR EASY Word Processing 


2Mb RAM included, Expandable to 8Mb on board 
8/16/20MHz Keyboard Switchable Operation 


NOM OMM UU E Pbi iit DAP dudo E RARIOR MO ETO 
Shown with EGA Option (not included) ў 
JE1059 EGA Monitor and ЕСА Card....$459.95 


24 Hour Order Hotline 
Ee m 
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SEIKOSHA PRINTERS 


9-Pin IBM Compatible Printer 
$199.95 


9-Pin Apple Il / Macintosh mae 


SP1000AP 
24-Pin High-Quality IBM Compatible Printer 
SL90 


24-Pin Multi-Font Wide Carriage 


IBM Compatible Printer 


FAX Boards Г 


for IBMPC/XT/AT and 
Compatible Computers $ 
Hayes 4800 Baud 

FAX Board | 
• 4800 Baud Communication Rate * Fea- E. 
tures: Telephone Directory, Scheduling E: 
System and Transaction Log m 


ШТЕАХ.....................$219.95 | 


Niche Tek 9600 Baud 
FAX Board 
• 9600 Baud Communication Rate • Unit E 
will turn the computer on, send or receive E: 
FAX, then turn off Features: Multiple Tele- E 
phone Directory, Scheduling System and $ 
Transaction Log ; 


| РАХӘЄ...................5299.95 | 


SEIKOSHA 


A SEIKO GROUP COMPANY Ё 


2-Year Warranty! 


9-Pin High Speed Narrow and Wide Carriage 
Black & White / Color IBM Compatible Printers 
SK3000 Narrow Carriage.............. — 
SK3005 Wide Carriage 


SCK1 Optional Kit allows for Color Printing on the SK3000... $139.95 
SCK2 Optional Kit allows for Color Printing on the SK3005...$149.95 


Computer Cable Assemblies 


Serial Modem Cables 


Рап по. Description &— | 1 1 1 1 1 1 V жесе 

MM2210 10 ft., 9 contacts wired straight through: pins 1-8 and 20, Male to Male .. $6.95 f 

MF2210 10 ft., 9 contacts wired straight through: pins 1-8 and 20, Male to Female $6.95 E: 

Serial DB25-Pin Extension Cables 

25M10M 10 ft., 25 contacts all lines connected, Male to Маіе..................««««..... 98.49 E 

25M10F 10 ft., 25 contacts all lines connected, Male to Female ......... —" ^. $8.95 E 

Centronics 36-Pin Printer Extension Cables E 

36M10M 10 ft., 36 contacts all lines connected, Male to Male ............. ененнен: 910.95 E: 
36M1OF 10 ft., 36 contacts all lines connected, Male to Female. 

9-Pin Serial AT Cable 

6 ft., for DE9-pin Serial Ports which need to be converted to DB25-pin | 

Serial, DE9 Female to DB25 Male...............-.- «eee eee eren eene neon еее $5.95 f 

Monitor Extension Cable 2 

6 ft., DE9 Male to DES Female connectors ...ssecssssssessercsseerenserereraces . $5.95 E 

Monitor Power Adapter Cable y 

6 ft., allows connection of a Monitor to standard IBM type power supply $4.95 E 

IBM PS/2 Keyboard AT Adapter Cable е 

7.25", 5-pin Female DIN to 6-pin Male mini О1М............................... $5.95 f 

Power Supply Extension Cord ) 

è ft, PoWersupply exftenslori COP А... „„„ааоаонневкавваанонанннаанаананванка ако „93.95 E: 

Keyboard Extension Cable : 

5 ft., PC/XT/AT 5-pin Male DIN to 5-pin Female DIN connectors .......... $4.95 E 

Parallel Printer Cables and Adapter 3 

DB25 Male to 36-pin Male adapter .....................--- e» esee eee —Ó X 

6 ft., DB25 Male to 36-pin Male cable .....cccscesscceresesconseccvneseeeeees .-.... $6.95 E. 

12 ft., DB25 Male to 36-pin Male cable ....ssssscrserersesessrssessssessecs eve, $8.95 E: 

6 ft., DB25 Male to 36-pin Male Right Angle Centronics cable 


SAT6 


MEC6 


JE1170  25-Pin A/B Switch 
JE1172  25-Pin A/B/C/D Switch DB25 (Female) 
JE1173  36-Pin A/B Switch 

JE! д A Pin ы Switch 


DB25 (Femaie) 


DB25 & Centronics Switch Boxes 
Рап No. Description — [| Connectors &— à à Á Price 


$22.95 
$29.95 


Centronics (Female) $24.95 f ЖЫ A 
Centronics (Female) $27.95 {<= ——— E: 


Dear Consumer, 


We at NETWORK PC are here to serve you 
with the highest quality computer products 
money can buy. We strive to help you 
purchase not just a computer system or 
component, but the RIGHT products for you. 


NETWORK PC gives you factory direct pricing. 
over 300 different computer systems to 
choose from, toll free service and support, 
and the quality help that you need. 

So | invite you to take a test drive and 
EXCEL Into The FUTURE with an ever upgrad- 
able computer system. Give us a free call 
and we will listen to your needs, wants, 
wishes and we will deliver. 


Sincerely yours, Stuart D. Howerter Il President 


rr 101 Key Tronic Keyboard 

cs 0-Wait States 

єє 8-Expanison Slots 

оғ (1) Serial Port 

re (1) Optional Serial 

cr (1) Parallel Port 

сғ (1) Game Port 

ғ Battery Backup 

cv Real Time Clock 

ca Coprocessor Support 

c DR DOS 3.41 

cr Eight In One 
Integrated Software 
Package 

w 10 Year Limited Warranty 

Add $50.00 for: 


Mini Vertical Case 12Mhz XT Motherboard 


EXCEL 88-12 Turbo Barebone 
Turbo Case, 150W PS, МВ. OK 
EXCEL 286XT l0Mhz Barebone 
Case, 150W PS, Motherboard 0K 
EXCEL 286-12 I2Mhz Barebone 
AT Case, 200W PS, Exp 4MB, OK 
EXCEL 286-16 I6Mhz Barebone 
AT Case, 200W PS, Exp 4MB, OK 
EXCEL 286-20 20Mhz Barebone 
AT Case, 200W PS, Exp4MB, OK 
EXCEL 386-SX 20Mhz Barebone 
AT Case, 200W PS, Exp2MB, 0K 
EXCEL 386-20 20Mhz Barebone 
AT Case, 200W PS, Exp.8MB, ОК 
EXCEL 386-25 25Mhz Barebone 
AT Case, 200W PS, Exp 8MB, OK 
EXCEL 386-25C 32K Cache 1599 
AT Case, 200W PS, Exp.16MB, o 
EXCEL 386-33C 33Mhz Cache $1 1799 
AT Case, 200W PS, Exp.SMB, OK 

EXCEL 486-25 25Mhz Barebone $3495 
AT Case, 200W PS, Exp3MB, OK 


ARCNET ACTIVE HUB 

8 Port Hub $259 
ARCNET PASSIVE HUB 

4 Port Hub $18 
ETHERNET LAN CARD 

8 Bit XTIAT, NEIOO0 $145 
ETHERNET LAN CARD 

16 Bit AT, NE2000 $169 
IBM 327X EMULATOR 

3278/79 XTIAT Wisofiware $359 
UNIXIXENIX 

4роп MULTI-TERMINAL 8309 
UNIXIXENIX 

6-port MULTL-TERMINAL $267 
UNIXIXENIX 

Sport MULTLTERMINAL $375 
NETBOARD LAN ADAPTER 

XT/AT, 2.5Megabits RJ} 

NETBOARD LAN ADAPTER $320 


254 Megahits, Self Boot Opt. 


NETWORK OS by CBIS інс. ‘ 
ІВМ LAN MS-NET NOVELL 
Compatible Price per node. $119 


IE MONITORS 
M OE EXCEL 14" FLAT SCREEN 
Amber Mono witilt swivel base 
SAMTRON 14" CGA COLOR 


286/386 BOARDS 


12/1 4MB Floppy Disk Controller 


Works with XTIAT, 2 - Drives fe 
(2) Floppy Drive Controller 
Works with Existing Controller S45 
(4) Floppy Drive Controller 
XT or AT, Internal or External S49 


AT НО Card 

Serial ,Parallel,Game Ports 

2 Megabyte RAM ПНО Card 
Extended Mem, SP.GPPP Ports DK 
2.5 Megabyte RAM Card, 0K 
Extended Mem, With EMS 33 sof. 995 
EVEREX RAM 3000 EMS 40 $109 
JMB Expanded Memory Card, OK 


2 Megabyte EEMS Ram Card, 0K $119 
LIM 40 & EEMS Specification 
(4) Port AT Serial Card $67 


(2) Populated & (2) Optional 


(1) Port High Speed GAME CARD $16 

Works great with Fast Compters 
PC/XT BOARDS 

(2) Port Floppy Controller 

Controls 360K & 720K Drives $15 

(2) Internal (2) External 

Floppy Drive Controller $19 

XT Multi ПО Floppy Controller 

Serial Parallel Game,Clock Ports — 839 

PCIXT 640K RAM Card 

Expands up from 64 to 576K,0K $333 

EVEREX 2MB 40 EMS RAM Card 

Upto 2MB, LIM 4.0, OK $79 

PCIXT Clock Card $21 

Battery Backup W/Software 

Battery Backup W/RS-232 Port 

(2) Port GAME Card $14 

PCIXT Half Card 

(2) Port GAMEICLOCK Card $33 

Battery Backup with Software 

PARALLEL PRINTER PORT $11 

Set to LPT! or LPT2 

RS-232 SERIAL (2) Port Card $17 

(1) Populated & (1) Optional 
MISCELLANOUS 

KEY TRONIC 101 KEYBOARD $59 


GENIUS GMF303 1000 DPI Mouse $59 
GENIUS GM6000 3-Випоп Mouse $39 
EXCEL SUPER JOYSTICK 
COMPUTER TOOL KIT 

МТ-81 Printer 130cps30 МО $149 
FOR LOW PRICES ON ALL CABLES CALL 


1200 BAUD INTERNAL 
5 Yr Warranty, 1200/300 Baud 
2400 BAUD INTERNAL 


$49 


$79 5 Yr Warranty, 240011200 Baud ® 
Or Slim Line Case 640K!IMB, OK, 51-4.9 640x200, 16 color, TTL wiTilt $219 2400 BAUD EXTERNAL $ 
Ad d $125 for: I0Mhz 286XT Motherboard $129 SAMTRON 14" EGA COLOR 5 Yr Warranty, 2400/1200 Baud 
"M, te ab gt ri haa 640x350, 64 color, TTL wink — 83229 Ш 480012400 BAUD FAXIMODEM egag 
Full Vertical Case 286-12Mhz Motherboard $199 IMTEC 12" VGA MONO $11 Internal,l Yr Warranty 
Add $1000 for: Upto 4MB, EMS 4.0 720x480, paper white, wiTilt 9 980 BAUD INTERNAL $459 
= 286-16Mhz Motherboard $295 ; JLynx IntelliSync 2A $37 5 Yr Warranty, 9600/4800/2400 
286-20Mic Motherboard Фа. JLynx IntelliSync $419] /nermal, i Yr Warranty 
CALL FOR Upto 4MB, C & T Chipset | 1024x768, ЗИ Sync, witilt d 
386-5Х 16Mhz Motherboard 
LATEST Upto 8MB, C & T Chipset $395 GRAPHIC BOARDS 
MEMORY line 2 e rye MONOGRAPHICS WIPRINTER Е 
pto ‘ ps MGA, Hercules Compatible ; 
UPGRADE 386-25C 25Mh: 32K Cach $1309 COLOR GRAPHICS WIPRINTER fo Floppy Drive $89 
PRICING peek gee bee rege CGA, IBM Color Standard 12 MB Floppy Drive $89 
386-33C 33Mhz 64K Cache 709 УСА GRAPHICS ADAPTER Sua" 
Upto 8MB on Motherboard 8 or 16Ый, 256K, 800x600 $139] 70k Floppy Drive $69 
ENHANCED VGA GRAPHICS CARD $12" $69 
8 or Ióbit, 5I2K, 1024x768 $199 360K Floppy Drive 
5-12" $275 
SALES - 800-873-9235 | SER VIC E- 800-666-3440 
1 \ АА PF d s | VISA, MC Moncy orders and cashiers checks wekan. „Company 


Divison ORWAA Incorporated, 5020N.W. 39th Street. Lincoln Nebraska 68524 pg 
CREDIT DEPT. (402) 470-3446-FAX NUMBER (402) 470-3 179 


please allow two weeks. Corpo 
Institutional PO's are we . Deal 


number. All items 
ing. в ne terms and information in 


——————————— € LINCOLNNEBRASKA 68510 this advertisement are su ject to change without notice. 
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Circle 207 on Reader Service Card (DEALERS: 208) 


x MEMORY UPGRADE SPECIALS * 


COM PAQ 


386/16 
386/20 
386/20e 
386/25 
386/S 


SIMMS for 
MEMORY EXPANSION BOARDS 


For our ORCHID RAMQUEST, AST 
PREMIUM and INTEL ABOVE BOARDS, ... 


256x9-80ns or 100ns SIMMS - $35 


1x9-80ns or 100ns SIMMS - $94 


D-RAM PRICES 
70ns 80ns 


IBM PS/2 


CALL US FIRST 


MAC Ii 
MAC IIx 
MAC |!сх 


Laser I/NTX| $135 


Orders taken 24hrs via voice or fax 


1-800-776-5374 


FAX: 1-714-262-3270 


A division of Project 
Designed Systems, Inc. 
4000 Barranca Pkwy. 
Irvine, CA 92714 


v Check these prices before 
buying from someone else. 


CALL US LAST 


256x1 $5 $4 
256x4 $12 $11 
64 x 1 
64 x4 


$5 
1 Meg x 1 $9.50 


All parts/products Brand New & Guaranteed, 


Prices and availability are subject to change. 


Scottsdale Systems 


COMPUTERS 


SAMSUNG 
Ls $2795 95-550 8 & 12 MHz 
MATH CO-PROCESSORS ..... CALL 


SCOTTSDALE SYSTEMS 
388 SR ШИРЕ ИНИНИ $1595 


— e c tre 
MHz 


-.93925 
к mma Full Size Tower Case 
Machine Has a 1 Year Warranty on Parts & Labor via 
Service on Warranteed Products. 


TERMINALS/MONITORS 


Each Scottsdale 


IBM TERMINALS 
IBM 3 Year Warranty ............... CALL ImTec 1453/14530 ... 
Link MC 5 ...................................фб5 Im Tec 1455-N .. 


LEASING AVAILABLE 
INTERNATIONAL ORDERS WELCOME 


ImTec 1256A/2611W ... 


Please call for products, speeds 
and configurations not Ested in 
this advertisement. Wo will try to 
match or beat any competitors 


advertised price. Quantity 
discounts are also available. 


Vinyle Cutting Machines we 


Blades & Hot Tips 


HOUSTON INSTRUMENTS 


DMP 61/62 MP 


DMP 62 DL MP 


1023 Artisan Pen Piotier 


1025 Artisan Pen Plotter ............... „А 


1043 Dual Mode .. 
1044 GT W/Plot Mgr. .. 


HEWLETT PACKARD 


OPTICAL SCANNEH & Ai ong 


Паѓа 


AMT ACCEL 500 Intelis-Plot 


DIGITIZERS 


KURTA 
Lifetime Warranty On Kurta 15-1 
IS-1. 12x12 Cordless 4-button 


15-1, 12x17 Cordless 4-button - 


cursor, pen stylus and 


—Since 1980— 


DMP 61 DL MP .......................... 


Call for pricing on larger digitizers 


No surcharge for using 


WV Prices good for mail orders 
MasterCard, Visa, or | only. California residents 
Express. add 6.5% sales tax. 


1-800-777-2369 


PRINTERS 


PLOTTERS 


Roland DESKTOP PLOTTERS 


Paper Ho 
DXY-1300 ws 
Paper 
Roland DRAFTING PLOTTERS 
1 Year Warranty 
GRX-300 A-D Size 
GRX-400 A-E Size 4589 
Roland FLATBED PLOTTERS 
1 Year Warranty 
DPX-2000 B Pen w/Stand ....... $1989 
DPX-2200 B Pen w/Stand 
TOSHIBA 
T-1000. Deluxe Carrying Case. Diconix 
Printer. Cable $1069 


el 
ut: 


CALL 
TAPE BACKUPS 
Emerald Systems all models 5, 
Genoa all models es. 
Irwin. all models .............................. 
Authorized Service for Rolland 


... $1699 Plotters and Camm Machines 


CDC IMPRIMIS 
1 Year — 


.. 360 72 МВ thru 600 MB .. 
Priam ............. 


SOFTWARE 


CAD SOFTWARE 
DESIGN CAD .._.._..__.._....--- $220 
EZ CAD ..................................—.. ТӘ 


Coax Startopology ... 
-16 Bit Coax .. 
TIARA ETHERNET 
*Lancard/E PC 8-Ва . = 
TIARA ARCNET | 
*Lancard/A PO ............................ ...81 
SYNOPTICS 
*2500/2510 Workgroup ........... 
LASER PRINTERS 
OUME APPLE & IBM 
ВР, LASEN И: алас 


————— ہہ‎ AL 


SUMMAGRAPHICS 
Lifetime Limited Warranty 
12х12 Summasketch II 
12x18 Professional .................... 


HITACHI 
GENIUS TABLET 
12x12 Puck. Stylus and Software 


З Year W Tablet 
ear Warranty on PANASONIC 4450 .................. - 3935 


Scottsdale Systems - 1555 W. University Dr., Tempe, AZ 85281 
t Prices listed are for cash. MasterCard and Visa add 1.67%: AZ residents add 6- 1/2% tax; add 3% for C.O.D.: add 5% for P.O. Intemational orders weicome. All tems are new with manufacturer's warranty. 
a „ Returned products subject to 20% restituting fee and in new condition in original packageing. with all warranty cards. manuals and cables. No credit issued after 30 days from date of shipment. We do not guarantee 
WS compatability. Personal and company checks take up to 5 days to clear. Prices and 


602-966-8609 
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specifications subject to 
SERVICES (Mon - Fri) 602-731-4742 


, Product subject to availabity: ali applicable trademarks recognized and on file. 


FAX 602-966-8634 


Circle 241 on Reader Service Card 


—_——WNow Available...Jameco’s NEW Flyer 142 
with AS б pages of Computer Peripherals & More! —— — 


Jameco n Jameco 20MHz 80386 Desktop mm Kit ® | Casper 
Digitizer Tablet B |- Fully IBM Compatible HB | Amber & 
M Î |+ Free! Concurrent 386 Disk Operating System ^ | Paper 

Software Included f— .1 б f 

• Free! QAPLUS Diagnostic Software Included! : | k White 

- Free! WORDSTAR EASY Word Processing E [Monitors 
Software Included! —— “= p 

- 1Mb RAM Included, Expandable to 8Mb onboard, 3 -— Bd | hese flat 


4 " » “= a F: screen 14" 
16Mb with optional expansion board Я Е | monitors 


* AutoCAD 10 template and four- EE 8/16/20MHz Keyboard Switchable Operation Ta — € Î | | feature an anti-glare screen and are ideal for | 
button cursor - Resolution: up to JÎ |* AMI BIOS ROMs Included - | [desktop publishing and CAD applications. B 
1016 lines per inch * Accuracy: Ej Fliptop Case w/200 Watt Power Supply pen ; —— Î | Resolution: 720 x 348. The GM1468 fea- E 
+025" • Emulates three of the P3 MiniScribe 3.5" 40Mb RLL Hard Disk Drive | 1 | tures four shades of gray and a dual mode EE 
world's most popular formats A 1.2Mb Floppy DSHD Disk Drive а [option which allows you to use it with CGA = 


* EEPROM allows custom con- E. 22.0 Norton SI Rating a ETT es [j | Monochrome adapter cards. 
figuration 101-Key (Enhanced) Keyboard i me ا ن‎ 


GM1468 Paper White Dual mode ...$119.95 2 


JCAD Digitizer Tablet $199.95 Ea 20MHz 80386 р атры К. кї... -$ Tm 95 : GM1489 Amber Monochrome s 


"hoe Тоне ad акын 1 


EGA & а Muitiscan Monitor ры 


Casper 14" EGA monitor and EGA card package 
(720 x 350 max. resolution) 

JE1059 EGA Monitor & EGA Card ..............$459.95 
Relisys 14" Multiscan monitor and EGA card 
package (800 x 600 max. resolution) Tue 
ЧЕ?ОВТ u Mutiscan Monitor & EGA Card - 9599 95 | ; 


Logitech ScanMan 
Plus Scanner 


Side Standard PC/XT Case 

150 жай РС/ХТ Power Supply Ў 

200 watt Baby AT Power Supply —.........$89.95 ES 

300 wati AT Power Supply $1355 E: 360K/720K/1.2Mb/1.44Mb Floppy Disk Controller Card (PC/XT/AT) 

Vertical Case wU dr $240.95 E: Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT) ............ $49.95 

мейли Cone AWR Socr. = Color Graphics Card w/ Parallel Printer Port (РС/ХТУАТ)..................„... $49.95 
Spy $140.5 la EGA Card w/ 256K Video RAM (PC/XT/A $139.95 

Top Baby XT Turto Case... $60.05 Б | X { T) onanaancnnsnnccesccscouncsonesencoss ^ 

Fip A Orchid 8-Bit VGA Card w/256K Video RAM (PC/XT/AT) 

BAL iL er —_ Е ч 8/16-Вй VGA Card w/256K Video RAM (РС/ХТ/АТ)..........................$199.95 
Ri ER VO Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT) ........ $59.95 
RS232 Serial Half Card (PC/XT/AT) ........................-.›-›—------›------—--- $29 

IBM PC/XT/AT m VO Card w/ Serial, Game and Parallel Printer Port (АТ)........................ 
{ i - ЕЯ Multi VO Card w/ Controller & Monochrome Graphics (PC/XT) 
Compatible Keyboards Multi VO Card w/ 360K/720K/1.2Mb/1.44Mb Floppy Controller (AT) 
Mare Pe سط عتما وی ت‎ сан 1 دان‎ alte (AT)..... A 


Logitech 
Mice Р 


MSER Mouse & MouseWare E 
Software sasses wees $79.95 | 


MEI 100-Key 
Microtype Keyboard 


a Erw am tatu deter utem tt Tom te RRO are tat Moi tetur a hee 
ИАДА ИДДАТ 


Des 


FKB4700 


mm 
c 


Dee 
pe TS 


JE2015 84-Key Standard AT 
Style Layout 


FKB4700 101-Key Enhanced Layout = 
w/12 Function سے بای‎ .. $69.95 E: 


- IBM PC/XT/AT/386 Compati- Ё 

ble • Saves an amazing 60% of E г 

the desk space used by equiv- @ Floppy - 

alent standard keyboards E Disk Drives 
& Diskettes 


Mitsubishi 
MF353B 3.5" 720Kb Interna! Drive .. $99.95 


" g aL Toshiba 
Sony 3.5 EM [356KU 3.5 144Mb intema Drive $109.95 E. 
720Kb с E TEAC í 
Disk Drive аы | FD55B 525 3600 Hat Ht ..... $89.95 | Нага & & НагайН!орру с Disk Controller Cards 
OR a thal, ВА |FDOS9Q 525 1.2Mb Half HL z m on Иа 
IBM PC/XT/AT Compatible Ш 35" & 5.25" Diskettes (10 per box) t " TE Е 
:ооне чава, dowiedensty | | SEDE 2s om Mar 3- Part No. Price | PartNo. / Price | Part Но. Price] 
) м M [DSHD 52=-оѕно(1.2мь)........$13.95 | ermen | овали | wea | emama | — — | 


MPF11 Disk Drive .............. : s 305 35 DSDD 720K)......... $16.95 |. 
er ae ы: ИР ы 4 == 3.5 DSH $34.95 $; 


80286 (AT386 Q 1:1 imerisave | 1006VMM1/$149.95 1006VSR1/$169.95 


1355 Shoreway Road = | $50.00 Minimum Order - U.S. Funds Only 
Belmont, CA 94002 


24 Hour Order Hotline (415) 592-8097 Mail Order Electronics - Worldwide. 


1006VMM2/$ 169.95 1006VSR2/$189.95 


cime 


Е 


| 
A 


CA Residents Add 6.25%, 6.75% or 7.25% Sales Tax @# 
Shipping - Add 5% plus $1.50 Insurance E 


FAX's (415) 592-2503 or (415) 595-2664 а (Мау my, according to weight and shipping method) 8 
Telex 176043 - Ans. Back: Jameco Blmt Terms: Prices subject to change without notice. 


Data Sheets - 504 each 


We are not responsible for typographical errors. $ 


Send $2. PD: me FREE 80-Page Catalog o MMC We reserve the right to substitute manufacturers. EX 
1990 jamece Eich ics 5/90 ш VISA® | ELECT RON ICS MICROCOMPUTER Items subject to availability and prior sale. Ё 
IBM is a registered tede of COE) bay ty Products pictured may only be representative. В 
Intemational Business Machines Complete list of terms/warranties is available upon request. ES 


24-Hour Order Hotline (415) 592-8097 » The Following Services Are Also Available Through (415) 592-8097 From 7AM - 5PM P.S.T.: 
» dad —X Wine ine Assistance • Credit Department - * All Other Inquiries 
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2 doa saa a aola a a fo a f s fab of ba i ааа ds f ps p 
ЕЕ SERERE ЕЕЕ ЕНЕ ЕН 
ЕЕЕ ЕНЕ ЕЕН E ЕЕ Н ЕДЕД АИД 
ҤЕ ЕНЕ ЕЕ ЕЕЕ ЕН ЯН ЕНЕ ЕНЕНЕ ЕЕН ЕЕН ДЕЕ OE sasa 
ЕЕЕ ШЕЕ ЕЕПЕЕЕННЕ НЕНЕН Н ЕНЕННЕЕНЕНЕЕ ЕНЕН ЕДЕННЕН 
ҤЕ ДЕЕ ЕНЕНЕ Ed DES dE OE dd E ЕЕЕ 
Е 000000 а н E! 
ШЕЕ ЕЕ ЕРУ ЕЕ ЕК ЕЕЕ ЕЕЕ RHEE Н ЕЕ БЫ РЕ КЕБ 
lL ll E E 
S| =|sislsls|$/si¢ls/S18is =isisisisisiz TM MOI "JE: -|sisisisissi2|s]sls {8[8]9191#|@]68[@8 
5 А | , т , 
imi] aiii ШЕШ 


3 


f 
E 


14 VGA 14° X\ 


ЗЕЕ ЕЕЕ SEISIS SS ЕНЕНЕ 
ЕЕЕ ЕНДЕШЕ EEE 
КЕЕШ ПЕНЕН eae ale ЕЕ ЕЕЕ ЕНЕ ЕЕЕ 
E Coe eels tals АВЕ АЕ ЕВРЕЯ АНЫЫБЫН SS Sale| zese 
Ҥ ТЕППЕ ШЕ eee eee eee EE ees eega eerie 
E ЕРЕЕН ЕЕН ЕЕН ЕЕЕ ЕНЕНЕ ЕЕЕ НЕНЕН, 


m F a F E 
EIS HS EE аваа акаа еее Ban 
Я z ` zizxizxia > 8 B/B|BRiwl|alalalalalalala id ^: dd ا ا‎ lad lo ais 


: АВЕ ШЫ авв ЫЫ 

[ ЕЕЕ ЕЕ ЕЕЕ ЕЕ РУЧЫ 
Н ШЕ 

x TIT 


cd | a o E 
au 


WT мМ 
800x600 1024x768| 7 
16 Bit 

256K 


2888 
НЕВА 
ШЕЕ ЫА: 
ARBE 


8 
8 


: 
: 
В 
: 
i 
E 


НЫ 
ABBE 
ABBR 
ДЕЯ 
HBBE 


I =< 14" AMBER 
Wi Tit 
MGA 
720x348 


$1,269 


М 


X Included 31 Dot Pt 


- = 
" 


-1,ST125 
-1WD 
-1,CONN 
-1,PT) 
1,CONNERS 
-1,CONN 
ы БУУ 
1,WD 
1.PT 
CONN 


JDE.1-t, CONNE 
0/ 38MILS.RLL.1-1 
9 / 20MILS.DE,1 
65 / 38MILS RLL.1 


MFM2-1,ST1 
320 / 16MILS ESDI 


200 / 16MILS IDE, 1-1, CONNER) 
40 / 60MILSJDE.1 
IDE, 1 


320 / 16MILS,ESDI,1-1,MS9380 


20/ 
200/1 


2001 16MILS IDE, 1-1, CONNE 
320 / 16MILS ESDI,1-1,MS9380 
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85 / 20MILS,IDE.1-1,CONN 
120 / 20MILS IDE, 1-1 


ala 
д 

|: 
8|8 


20 / 38MILS,MFM2 
40 / 36MILS,ALL,1-1 
40 / 20MILS,IDE,1 
65 / 33MILSRLL,1 
85 / 20MILS,IDE,1 
40 / 6OMILS IDE, 1 


AMI BIOS 
DIP DRAM 
ENS 4 
Norton 5422.5 
Exp. to 8MB 
AMI BIOS 
SIPP Modules 
EMS 4.0 
Shadow RAM 


Speed-25 Mhz 


1 — | —. WE ACCEPT INTERNATIONAL ORDERS 


OUTSIDE CA 1-800-5 535-5892 
"AST __} (Simms) (DRAM 


LASER PRINTERS] и | APPLE 


FOR APPLE AND HEWLETT-PACKARD 


_ TERMS AND CONDITIONS | 


aad 


ET TG 800-383-3199 P C. TELEPHONE 
APTO RS 714-898-8626 "PRODUCT CENTER. 


customer service/foreign orders 
Call for low lease prices 


Г T 
T1600-286/12Mnz T3100-286/12Mhz FAX: 714-891-1202 fi F AX 
X 20MB hard disk same as T 1600 with: ЕЧ овини $2 99 

X* 1.44MB 34? floppy Ж HiRes CGA gas plas- фике. 286/12Mnz T5100-386/16Mhz UH NUN a 
ж EGA backlit display ma display X 40MB hard drive » 2MB RAM EPSON FAX SANYO 
* Battery/AC (no battery) 2 expansion slots Ж EGA gas plasma (lowest$) SF2U/SF5U 5555/5959, 
ж 11.1665. $2399 EGA gas plasma ж 110/220v fer F1000 $635 SF 515 51145. 
749 1MB RAM 15100 40Mb $3895 BERS E Ms RICOH 
$2 PX Henn |.44MB 312" floppy 15100 100Mb $4599 [Iasi lene ea ate НА 
T1000 smallest laptop үрү) ж 2MBRAM ANON EO 3597 RICOH RFO20 5899, 
! $3 199 Ж 2 expansion slots ах RICOH Fax 15 51029. 
6.4 Ibs س‎ $595 | ж VGA gos plasma CANONFox29 51159 RICOH Foy o5 51199. 
ж 2720K flo | LEASE — 11200 HB |T32005X-386/16Mhz x 1 44MB 314" floppy  CANONFoOx270 $149? Ok 
و ساو‎ mo | o I ж 1foppy [[# 40MBharddrive with 40ME $4549 SERRE Se Te I 
ж LCDbackit gi Y ж 20MB нн i bo es ead with 100MB $4945 MEMB IZ. Ete SHARP 
$1795 О Tri еттү X. е0 S754 SHARP FO 215 5575 
* -] y writer apto V 
ЕА ae p KAF 220 $1058 SHARP FO 330 $699 


- - | rinter 335 
LASER PRINTER | $3'785 E ( > РАМАРАХ UF 140 5099 SHARP FO 550 51195 
|ж dibs ж 24pin РАМАҒАХ UF 150 $695 cuapprosig одо 
Page laser 6 $1195 ¥ 2KB RAM # Battery PANAFAX UF 25051159 snp Ux io  saoo 
MITSUBISHI | EXP writer 311 24 pin $379 PANAFAX UF 260 $1299 


SHARP UX 190 $739 

FREE 2400 MODEM/CARRYING CASE | 

LAP ] OP MP 286-210 2 FD $1295 HYUNDAI MURATA FAX CARDS 

ZENITH LAPTOPS 52952201FD.20MB $1695 «113 286 with 20MB 51695 Миша 589 Guocróm JT 9600 $399. 
MP 286- 240 ] FD, ZO0MB $2098 Super 3865 SCall Murata F30 $1349 Quadram JT Fax- 


Minisport 2MB RAM SCall 
еен 184 1559 COMPAQ LAPTOPS TEXAS INSTR Guis 110/220v $496 PORTABLE 


ч Ea ul te PC 
А LTE 286 20MB $2250 Nissei 303. 5299 Comple 
Supersport 184-2 51899 LTE 286 4OMB $3959 Model 12 286 20MB $2599 Fax board 9600 


Supersport 286 20MB $2499 Model 25 286 20MB $3099 TOSHIBA 
Supenipert 286 40МВ pont EPSON МЫКАН Model 45 286 40MB $3399 TOSHIBA 3200 $598 becouse ре 
386SX 40ME all Equity LT 20MB MORE LAPTOPS T3600 S745 - росе 

NEC LAPTOPS mk Фу Реа 52399 13750 5855 Mitsubishi spmuziear $595 
Ultralite 2M8 $1695 SHARP LAPTOPS Pegot SCall T.P.C. 12603 Hoover St., ЩЩ Ө $Call 
Prospeed 286 20MB $2795 PC 4602 2FD $1195 Atari portfolio is $399 SCal Garden Grove, CA 92641 cenie Scan w/OCR $599 
Prospeed 286 40MB $2995 PC 4641 1 FD, 40MB $1595 PSION SCall s These are pre-payment pres | Discover VISA NC COD = 29% йене "дз | 
Prospeed 386 40MB 93695 РС 5541 286 40MB 52395 Bondwell 8200 2 1. 5795 We iccept Cashiers Checks. we спек for stolen credit cards Prices eiit =a 
PACKARD BELL 286-20 $1765 MZ 100 2 FD. $899 = AD SOO . _ all sales are final Deter tems repaired. in 
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| PC-LabCard 


Bus Mene e 
for XTs & ATs 


PCX-795 

e Buffered driver/receiver circuits 
on extended slots 

* Add-on cards plug in/out without 
disturbing host PC 

* Extended slots are software transparent 

* Cable assembly for 1 meter extension 
from host PC 


* DMA supported A 
For Your Catalog Call 44, A tech 
Сг] 


PC-LabCard 


CT 
m 


19" Back Mountable 
IPC-600 Industrial PC 


* 19” Rack mountable chassis 

* 12 Slot passive backplane 

* Supports 80286 or 80386 CPU card 

* Cooling fan with removable air filter 

* Special hold-down clamp to protect plug-in cards 
against vibration 

* Shock mounted disk drive housing supports 
2 half height drives 


For Your Catalog Call "m 
408-293-6786 


PC-LabCard 


RAM/ROM Disk Card 
for “Diskless” PC 


PCL-790 

* Replaces mechanical disk drive by solid-state disk 

* Interchangeable SRAM or EPROM memory module 

* Supports up to 4 cards in a single PC with 
power-on autoboot capability 

* [deal for high speed, heavy duty access and high 
reliability applications 


Advantech 
USA & Canada: San Jose,CA 
Tel: 408-293-6786 Fax: 408-293-4697 
Europe & Asia: Taipei, Taiwan 
Tel: 886-2-9184567 Fax: 9184566 


Advantech 
pe 


408- 295- 6786 
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it MARYMAC® 


of discounting 
Tandy® computers, 
Fax and Radio 
Shack® products 


Circle 18 on Reader Service Card 


VIDEO FRAME GRABBERS 


MOTHERBOARD MADNESS 


386-25, 64K, 62 MIPS, OK $1050 
386-33, 64K, 8.2 MIPS, OK $1550 
e Cache 64K/256K selectable 
e AMI BIOS 
386/SX, OK $330 
286/12, VLSI, OK $140 


VIDEO CARD SALE 


ATI 1024 OEM $185 
Genoa 1024 $195 
Paradise 1024 $260 
Paradise VGA+ $190 
| Video Screen 1024i $235 
VGA 1024 $105 


Call for Everex & AGI System 


Schwab Computer 
730 E. El Camino Real 
Sunnyvale, CA 94087 
Tal: (408) 245-6666 Fax: (408) 245-3103 


MODEL RESOLUTION 2 
НАТ 256-4 256x256x4 495 
НАТ 256-8 256 х 256 x 8 
НАТ 512-8 512 х 512 х 8 
НАТ 512-24 512 х 512 х 24 1995 
- ІВМ PC/XT/AT COMPATIBLE 
- DIGITALIZE IN REAL TIME 
- COMPOSITE VIDEO iN 
- 24 BIT RGB OUT except model HRT 256-4 
16 level gray scale out 
- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


X HR 


PHDNE 416-497-6493 


Radio Лаек” opo Y 
We will meet or beat... 
GUARANTEED LOWEST PRICES 


ИЇЇ MARYMAC inoustries inc. 
22511 Katy Fwy, 
Katy (Houston), TX 77450 
1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 


^Y y аня 


LEWISTON, NY. 14092 
FAX 415-497-1388. 
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SAME DAY SHIPPING 


R & R Electronics 
6050-X, McDonough Drive, Norcross, GA 30093 
(404) 368-1777 * Fax (404) 368-9659 
Prices subject to change without notice 


SIMMs add $2 for SIPP 
PS/2 Call 256Kx9-80 $32 
1Mx9-70 $95  256Kx9-100 $30 


1Mx9-80 $92 1Мх8-80 $83 
1Mx9-100 $90 1Мх8-100 $81 
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90 KHZ 4-CHANNEL 
SIMULTANEOUS 
SAMPLE / HOLD WITH 
12-BIT RESOLUTION 


SINGLE PIECE PRICE $995 

e For IBM PC/XT/AT® and 
compatibles 

• 32K data buffer 


• Pre-trigger or post-trigger data 
or any combination of both 


e Stream data to disk 


* Two 4-bit optically isolated 
output ports 


| e Event marker and auxiliary inputs 
e Flexible and expandable 


LAWSON LABS, INC. 


STAND-ALONE UNIVERSAL 
PLD PROGRAMMER 
Costs Less, Performs More 


256K-70 $4.00 64х1-100 
256K-80 $3.80  64x4-100 
256K-100 $3.30 256х4-100 
256K-120 $2.80 1Мх1-80 
956K-150 $2.30 1Мх1-100 Palpro-2x™ is an intelligent programmer 
supporting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and warranty. 
Price $995. 


8087 $ 90 8C287-12 
8087-2 $115  80387-SX 
8087-1 $165  80387-16 


80287-6 $135  80387-20 
80287-8 $185  80387-25 
80287-10 $215  80387-33 


eS 800-736-3644 
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5700 Raibe Road 

Columbia Falls, MT 59912 
406-387-5355 
800-321-5355 


Ш 
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1201 N.W. 65th Place 


Ft. Lauderdale, FL 33309 
LOGICAL ғ (305) овез 


DEVICES, INC. 


1-800-331-7766 


Circle 14] on Reader Service Card 
(DEALERS: 142) 


Now connect printers and computers without cables by using existing AC powerlines... 
why pay for cabling that's already there? Equipment can be anywhere in a room or even in 
different rooms. Add as many computers to the printer network as you want by just 
plugging in another Cable-Eliminator . . . No special tools, expensive cables or exorbitant 
installation costs. Adds another dimension of flexibility and convenience when laying out, 
adding to or just moving things around in new or existing offices. With Cab/e-Eliminators, 
when printers, plotters or computers are in the wrong places, just move them and plug 
them in. Since special software is not required, Cable-Eliminators operate with any 
| computer or printer equipped with the industry standard Centronics compatible parallel 
| printer port. Additional computers can be added to the Cable-Eliminator printer network at 
any time and, in addition, two separate and independent networks can operate simul- 
taneously on the same AC power line circuit. 


eEasy to expand 


PRINTER HOOK-UP WITH NO CABLES! 


Plugs into any AC outlet 


COMPUTER MODEM ......... .$159 


PRINTER MODEM ............. 199 
ONE COMPUTER MODEM AND 

ONE PRINTER MODEM ........ $279 
TWO COMPUTER MODEMS AND 
ONE PRINTER MODEM ........*399 


Dealer Inquiries Welcomed 


Cable- Eliminator 1 
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PLUGS INTO YOUR CIGARETTE LIGH 


HOUSE CURRENT FROM YOUR CAR ... 
WITHOUT A GENERATOR!!! 


power supply of it's kind. 


TER 


UNBELIEVABLE USES 


Brainstorms Power Star provides 
115 volt AC from your car. Simply 
plug into your lighter to power phones 
any 200 watt portable computer, 
printer, monitors or 100's of other 
appliances or equipment. Even 
charge batteries - it's convenient, 
trouble-free, easy to use and it's (PC, etc.) 
the smallest and least expensive 


eNothing else to buy 


*No software to install 


ФАП plug-in installation to 1 printer 


* Expands usage of existing line 

* Operates four different telephone devices on one 
line 

* Operates on single or multiple lina phone systems 

e Processes each call after first ring 

* Automatic switching to fax. answering machine, and 


* Screens each call for auto-dialing fax tones or 
reverse modem tones 

* Automatically transters voice calls to phone system 

* Tone or pulse (rotary) transfer to fax 

• Remole tone access to fax and auxiliary device 


* Pays for itself in less than six months 
* User programmable features 
* Programmable security codes for auxiliary device 


Aniar in (^11 "nri > c |, /, l^ үу Д) 
ААА к Dealer H dr ЙЕ. "n eiCorrnti and fax 


| — HARO DRIVES / KT! S | 
SEAGATE 

20MB: ST-225 KIT w/WD 8 BIT CONT, $249 
INCLUDES CABLES & SOFTWARE 


40MB: ST-251-1 HALF HIGH 28ms $349 


40MB: ST-251-1 HALF HIGH 28ms $349 
INCLUDES CABLES & CONTROLLERS & 


SOFTWARE 
48MB: ST-157N 3.5", HIGH SPEED 28ms 
SCSI $399 


BOMB: ST 296N HALF HIGH, 28ms SCS1I$499 


"^m р ра рор с 
В | j RHIVES 


HARD DRIVES ON A CARD, PC/XT 


| SG 124CD-20 21MB, 40ms $269 
| SG 138RCD-30 33 MB, 33ms $329 
| SG 157RCD-50 49MB, 33ms $405 
| TAPE BACKU Pe | 
| ARCHIVE 
| AR 5540XL - 40MB INTERNAL TAPE DRIVE, 
| QIC-STREAM SOFTWARE $329 
AR 5580XL - 80MB INTERNAL TAPE DRIVE, 
QIC-STREAM SOFTWARE $469 
| ke VER $ LIES P жы, 
ХТ 150 W $59 
BABY AT 200 W $69 
TOWER AT 230W . $75 
TRIPP LITE 
BC-200 WATTS 2 OUTLETS $249 
BC-325 WATTS 4 OUTLETS $359 
BC-450 WATTS 4 OUTLETS $399 
BC-750 WATTS 4 OUTLETS $549 
BC-1200 WATTS 4 OUTLETS $849 


ATI 

AT 1307 VGA WONDER 256, 16 BIT, 
VGA-CGA-EGA-MGA ANALOG & TTL 
1024x768 $265 
AT 1310 VGA WONDER 512, 16 BIT, 
VGA-CGA-EGA-MGA ANALOG & TTL 


1024x768 $329 
PARADISE 
PAR 500 BASIC VGA CARD VGA-EGA-MGA 
640x480 256K RAM $134 
PAR 560 VGA PLUS CARD, VGA-EGA-MGA 
800x600 256K RAM $169 
PAR 580 VGA PLUS 16 CARD, 16 BIT VGA- 
EGA—MGA 800x600 $219 
PAR 620 1024-256 VGA CARD, 16 BIT VGA- 
EGA-MGA 1024x760 $239 
PAR 660 1026-512 VGA CARD, 16 BIT VGA- 
EGA-MGA 1024x760 $299 
мы = KEYB DARD’ 1 
CLICK & NON-CLICK $49 
[i М 1 ] 
ADAPTEC 
AD1540 16 BIT INTELL. SCS! HOST 
ADAPTER 1:1 $289 
AD1542 16 BIT INTELL. SCSI/FLOPPY 
HOST ADAPTER 


WESTERN DIGITAL 
WD200 AT 16-BIT HARD DRIVE 


CONTROLLER $99 
WD206 AT 16-BIT HARD FLOPPY 
CONTROLLER $119 
WD216 AT 16-ВІТ HARD DR. CONT. 1:1 

INT. $119 
WD216 AT 16-BIT HARD FLOP. CONT. 1:1 
INT. $139 
WD252 AT 16-BIT ESDI HARD DRIVE 
CONT. $199 


«Complete and ready to use 


»Hook up several computers 


Share your FAX, MODEM, PHONE and 
ANSWERING MACHINE with ONE line... 


How Tha ASAP TF 505 Works 
When the TF 505 is connected to your telephone lina, tt will answer each 
incoming call on the lirst nng listening for an incoming fax signal (beep tones] 
transmitted by most fax machines. If the “beep tones" are heard, the call «s 
immediately transterred to your fax without ringing your phone All other calls, 
including fax calls without “beep tones" wil! ring through to your phone(s} 
These calls can also be transferred to your tax from any extension phone 
When you're away from the phone, a caller can leave a message on your 
answering machine and also transfer to your [ах Ifan answering machine is not 
used, fax calls without “beep tone" signals are automatically transferred to your 
fax on the second ring. 


. . апа you save 
$800 to $1400 per year! 


j m / Ln 4 P} í 1 РУ» Frirmz 
Dealer Inquiries Welcome 


MULTI-FUNCTIONAL - 170 CARDS 


DFI 224 MF-100 6-PAK CARD OK, PAR- 


SER-GAME-CLOCK $75 
DFI 228 MF 3000-AT EXPANDABLE TO 
3MB $139 
Мо CARDS 
DFI 244 1/0-500-AT PAR-SER-GAME- 
SHORT CARD $59 
PANASONIC KX-P1124 $289 
BROTHER HL-8 LASER $1899 
PANASONIC 4450 LASER $1399 
‘US ROBOTICS 
SPORTSTER 1200, INTERNAL 1200BPS- 
HALF CARD w/SOFTWARE $79 
SPORTSTER 2400, INTERNAL 2400BPS- 
HALF CARD w/SOFTWARE $139 
І ' A I ] я S | 
NEC 2A $470 
NEC 3D $625 
| MATH CO-PROCESSOR: | 
80287-10MHz $240 
80387-16MHz $366 
80387-20MHz $404 
80387-25MHz2 $524 
80387-33MHz $635 
80387-SX $329 


*Prices subject to fluctuate 


MEMORY CARD 


DF! 260 MEMO 2000-AT 16 BIT, 2MB 
ABOVE BOARD WITH OK $89 


DF! 264 MEGABIT 2MB, 16BIT EMS 4.0 
ABOVE BOARD OK FOR 286 & 386 $119 
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KNAPCO 


YES !!! for 1990 KNAPCO 
DELIVERS THE POWER OF 


MASTER DISTRIBUTORS 


Model 10 


* Also below the | AccuCard 


A low cost alternative to 
the use of standard 300 Va 
т 200 Va UPS systems. 


EMERSON MODELS 
WATTAGE LIST NOW 
UPS 200 $42 $219. | 
UPS 600 $798. $499. 
UPS 800 $998. $565. 
UPS 1250 $1398 $769. 
UPS I500 $1798. $995. 
SW I000 $698. $439. 


PC ET $798. $479. 


[AP L5KVA $3217. $2299.) 


AP 3KVA $5550. $4199. 
AP 5KVA $9499. $5999 


$479 


true SINEWAVE or ONLINE 
O DELIVERS THE BEST PRICES ! 


MAY SPECIALS 
POWER CONDITIONERS 
1220 WATTS ONLY $199. 
DATA TRANSFER BOXES 
A/B SERIAL BOX $14.95 
MITSUBISHI LAPTOPS 
MP 286 - 220 $1890. 


300- 541 -812 


FAX 812-449-0701] 8-22 
815 - 449 - 0019 


KNAPCO 


QUALITY DISTRIBUTION FOR 45 YEARS 


1201 HAMLET AVE. 
(CLEARWATER FL. 34616 


346 BYTE * MAY 1990 


TRUE ON LINE MODELS | 


Great 
Connections! 


Tell us the make and model of 
your computer and peripheral and 
we will guarantee a cable that 
works. N-E-D CABLE also 
stocks standard cables for IBM 
and Apple as well as switch 
boxes, gender changers, adaptors, 
Atlas modems, and related items. 


6% 


N-E-D Cable 
14 Kendrick Road, Unit 3 
Wareham Industrial Park 
Wareham, MA 02571 
Tel: (508) 291-2880 
Fax: (508) 291-2882 
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COD Prepay 


18 17 
36 32 
48 41 
89 85 


Diskette Emporium 
Box 402, 110 East Hotchkiss 
Hotchkiss, CO-81419 


Orders only: 1-800-322-5254 (24 hrs, 7 days) 
Inquiries: 1-803-753-3306 


Add .01 ea for shipping on 5.25 disks and .02 ea 
pt 08 disks. $1 handling charge. COD orders 


Circle 78 on Reader Service Card 


JLaser 5... $399 


Laser Printer annala 


Thinking of buying a 
m LaserMaster 
п Intel Visual Edge™ 
m Kofax board 
JLaser 5 gives you the functions - 
Bj of all three boards combined into one, 
Е plus EMS: 
u Fast laser printing 
m Halftones on a laser printer 
m Group 4 file printing and display 


A= TALL TREE SYSTEMS 
2585 E. Bayshore Rd. m Palo Alto, CA 94303 
m 5) 493-1980 m FAX (415) 493-7639 


ers availa rm кн HP Series Il and Canon LBP-4 laser printers 
All po ae cts vec ma «n of үө ер күн emper ias 
Arty $ 8d aşe 
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EFFORTLESS 
EDITING 


between files — 
across applications — 


TM If you work with 
2 more than one file, | 


you need Vg2 
— the editor for 
multi-file processing. 
OS/2 & DOS versions. . . both for $150 


1-800-284-3269 


/ GOLDEN BOW SYSTEMS 
2665 ARIANE DRIVE, #207 
SAN DIEGO, CA 92177 

(619) 483-0901 
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8051 


Simulation} 


$99 


The 8051SIM software package speeds | 
the development of 8051 family 
programs by allowing execution and 
debug without a target system. The 
8051 SiMulator is a screen oriented, 
menu command driven program that 
doubles as a great leaming tool. 


HiTech иет Согр 
еца Activity Road 

San Diego, СА 92126 
(619) 566-1892 
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EZ-WRITER 


(EJEPROM MULTIPROGRAMMER ‘ 
Best Portable (E)EPR 
Programmer Money Can Buy. 


Modeis from 


% 100% USA 


Made lj 


Stand-alone 

Remote Control 

40-pin Micro Option i 

All modeis with 40 char. LCD * 

GANG/SET (E)EPROM Option 

RAM expandable to 16 Megabit 

Model KF, with Parallel Port for fast Up/Download 
Universal (EJEPROM Support including 40-Pin Devices 
Model K3/C3, easy 3 key Operation 

Data I/O“ Compatibility features 


т. -800-523-1565 
In Florida (407} 994-3520 
Fax: (407) 994-3615 
Ш": (408) 437- = 


NO i à наный Didara, of DATA Шу Corparaier. 


TITIIIEXII 
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PS/2 model 30/286 
PSI? model 50/30 meg 


PS/2 model 70/60 meg 
PS/2 model 80/40 meg 
PS/2 model 70/120 meg 
PS/2 model 80/115 meg 
Call for other models 


LOMPAA 


386 S 40 meg .............. Call Call 
386 20E - 40 meg .............. 4195 
286E 40 meg .................. 2215 
386 110 meg/25 MHz............ T295 
386 60 meg/25 MHz ............ 5895 
Portable Ill 40 meg/12 MHz. ...... 3995 
CARD & MONITOR EXTRA 
Call for other models 


Macintosh 


Mac IICX/80 Meg, 40 Meg RAM...... 
Мас-11/40 Meg.................... 4095 
Mac-SE 30/40 Meg................ 

Call for 60 and 100 Meg 


9 €* à 6 tee n a a "M 9 9 4 а A а à ч à а а » e 
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| WE STOCK СТЕН 


ТОЅНІВА 
ОКІОАТА МЕС 
EVEREX WYSE 
GOLD STAR HITACHI 


SOFTWARE SPECIALS 


Wordperfect 5.1 . . 
Aldus Pagemaker ...445* 
Ventura Publisher . . . .495 


Clipper 
WordStar 55 


MONITORS 


Nec Multisync ПА . . . .499 
Nec Multisync 3D ... .599 
Magnavox EGA 
Nec Multisync 5D . . .2350 
Samsung EGA 


P. Page Il 


P. One Meg IIP 
P. 25 in One 
P. Headlines 


PACIFIC 


DATA PRODUCTS 


L m 3 | 
| P 4 таш т 
А Ёё í " =y 


Compaq SLT 286-20/40 ............ 3795/Call 
Toshiba T1000 ........................ 659 
ABE .......... Toshiba ......... Call 
ТШЛШОНВ........... Sale! ......... Call 
11600-40 Meg ........................ Call 
T1000 XE/10 MB ...................... Call 
1T3200-40 Meg/SX40 ................... Call 
15100-40/100 ......................... Call 
Aiea A TE Call 
ips] MM Rates. . CII танны Call 
ТЫШ XE/20 MB ...................... Call 
Zenith 286-20/40 Meg .................. Call 
Mitsubishi 286-20/40.............. 1795/2195 


Min. 10 Boxes Order 


| Enhanced keyboard 


SSSEVEREX— 
Everex 


Step 286 - 12 & 16 MHz & 20 MHz 


1 Meg RAM 

Set up utility in ROM 

S/P, CIC Call! for 
your 


1.2 MB floppy : 
configuration 


DOS/BASIC 


Everex 


5 386-20 MHz & 16 MHz & 25 MHz & 33 
1 
Up to 256K cache of very high speed RAM 


_ 2 Meg RAM, expandable to 16 Meg 


S/P, GC 

Enhanced keyboard 

1.2 MB floppy 

DOS/BASIC Call! 


Everex 386-33 Special of the Month 


AST 386 40 Meg 
AST 3865Х 


CARD & MONITOR EXTRA 
CALL FOR OTHER MODELS 


PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
SONY HAYES MICROSOFT MICE TAPE BACK 
ACER SAMSUNG LOGITECH TAXAN 
HOUSTON INSTRUMENTS MITSUBISHI MAGNOVOX 


N 
‚...260 NY 
NOVELL 
Authorized 
Dealer |... 
Intel ail 
Coprocessors 
808/7-3............... 105 
808/-2............... 145 
802878.............. 225 
8028710............. 249 
8038716 ............. 
8038720. ............ 425 
8038725............. 495 
80387-33. ............ 599 


CALCOMP 
PRINTERS 


LX-810/LQ-510 . . . 199/339 
L0-850/1050 ..... 545/749 
FX-850/1050 ..... 359/479 


321-SL/341-SL ...399/595 | 

351-5Х 350 CPS ..... | 
PANASONIC 

1524/1624 .......... 


ese е ш = o 6 9» 6 5 9 P 9 ө 9 


Call for others 


+ о э = = ө ө y 
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LASER PRINTERS 
HP Laser Il 
HP Laser 2P 
HP Laser Ill 
Panasonic 4450 
Brother HL-8-E 
Nec LC 890 
Toshiba Laser 6 


EPSON 


ALL QUOTED PRICES ARE CASH PRICES ONLY. 
Visa and MasterCard 3% higher, American Express 5% higher 


EXPORTS 
Available 


COMPUTERLANE 


HOURS: 
M-F 9-6 
S 10-6 
CORPORATE ACCOUNTS WELCOME 


CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


Circle 60 on Reader Service Card 


1-800-526-3482 (outside CA) 
(818) 884-8644 (In CA) 
(818) 884-8253 (FAX) 


Prices subject to change without notice 
* Quantities are limite 


22107 ROSCOE BLVD. 


CANOGA PARK 
% BLOCK W. OF TOPANGA 


CA 91304 


Compaq is a Registered Trademark of Compag 
ІВМ is a Registered Trademark of International Business Machines | 


` MAY 1990 - BYTE 347 


Circle 282 on Reader Service Card 


UNUCOUEN 


YOUR I.C. SOURCE 


—— COLLIMATOR PEN — 
(INFRA-RED) 


A low power collimator pen containing а 

MOVPE grown gain guided GaAlAs laser. 

This collimator pen delivers a maximum 
CW output power of 2.5 mW at 25°. 

These collimated laser sources are 

designed for industrial applications 

such as data retrieval, telemetry, 

alignment, etc. 

The non-hermetic stainless 

steel encapsulation of the pen 

is specifically designed for 

easy alignment in an optical 

read or write system, and 

consists of a lens and a 

laser device. The lens 

system collimates the 

diverging laser light. 

The wavefront quality 

is diffraction limited. 

The housing is circular and precision manufactured with a 

diameter of 11.0 mm and an accuracy between + and - 11р тт. 


LIST-PRICE-$180-00 OUR PRICE: $39.99 
e QUALITY COMPONENTS...LOW PRICES SINCE 1983 • 


— LASER DIODE ——— 
(INFRA-RED) 


Designed for general industrial 
low power applications such as 
reading optical discs, optical 
memones, barcode scanners, se- 
curity systems, alignment, etc. 

The gain guided laser is con- 
structed on an n-type gallium 
arsenide substrate with a Metal Or- 
ganic m Phase Epitaxial proc- 

ess (MOVPE). 


e device is mounted in a 
hermetic SOT148D encapsula- 

tion. (diameter 9.0 mm) 
The SB1053 is standard 
equipped with a monitor diode, iso- 
lated from the case and optically 
coupled to the rear-emitting fascet of 
the laser.This fast-responding moni- 
tor diode can be used as a sensor to 
control the laser optical output level. 


LIST PRICE-¢48-00 OUR PRICE: $9.99 
e WE CARRY A FULL LINE OF COMPONENTS! • 


— — — EPROMS ——— 


i 


29H BEEBE BURRS BEEBE HESE eevee узру 9 
ПЕЛ, 


131,072 x B 200ns (12.54 CMOS) 
6192x8 45075 


= e CALL FOR A FREE CATALOG! e e9 
CORN 


ELECTRONICS 


10010 Canoga Ave., Unit B-8 * Chatsworth, CA 91311 


ORDER OUTSIDE CALIFORNIA: (800) 824-3432 
BY PHONE! IN CALIFORNIA: A€— 818 341- 
y ORDER BY FAX: ........ 818) 998-7975 


H 
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а РЕ e e ا‎ 


[$120 to [e aira 
hard disk failure! 


That same $120 could have 
paid for breakdown insur- 
ance on a basic com- 
puter system for an 
entire year. Insurance 
against hard disk failures 
and any other losses. Now SAFEWARE FIX:IT 
provides insurance for mechanical breakdown, 
(wear and tear) as well as external losses 
(theft, fire, power surges, natural disasters 
and more). All in a single policy, for as little 
as $100. per year. Call free for full information. 


( 1-800-822-2345 


Local 1-614-262-0708 Fax 614-262-1714 
SAFEWARE, The Insurance Agency Inc. 

2929 N. High Street 

1.78: РО. Box 02211 


"P › CAP o—ÁD o0» 079 


Columbus, OH 43202 
Not Available in All States 


IMPORTANT NEWS FOR 
PROFESSIONAL PCB-DESIGNERS 


FP SHER YOUR 
S РАНГЕ DEMODISK 


| Á V4.1: alll features 
шті 39 Ag in al models! 


AIDED PCO DESIGN 


Advanced features, i.c. Realtime Design Rule Check, real 
time reconnect, force vectors and histograms, Reroute 
Forward- & i 


while move and trace a ees 
to Schematic Packages (incl. new UETlcap system). All ang 
traces, arcs & circles, full polygon support with trace ploughing, 
power- & with automatic thermal reliefs. 

- Prices vary with design capacity, from a low-cost Entry Level 
DOS System up to a 32-bit high-end System. 


Up тшшн ОШ (NI Wired (7) LAO 
ШТ; ee ый Безда (131) 215) HH 


POLY FLOPPY DISK CONDOM 
Both you and your computer will 
be more at ease knowing that 
there is protection against worms, 
bombs, trojan horses, CTDs, etc. 
WHAT THEY SAY... 


"Early leader in 1990s..." 
PC MAGAZINE 


"Dr. Safedisk prescribes 
computer condoms... 


"Safedisk.. this years 
ex © $398ea 


| Phone 1-800-274-5480 FAX 402-721-5778 
Tekservices, Inc. West Hwy 30 
Fremont, NE 68025 


Circle 269 on Reader Service Card 


KA 


Circle 225 on Reader Service Card 


"PROMPT DELIVERY! | 


OUTSIDE OKLAHOMA: NO SALES TAX 


1238 


p DYNAMIC RAM 
GEM 1MB COMP DeskPro 386/20 $295.00 
Sa 225.00 MN 
T SG 
ч ы oo 
58 15 s 
Mio -50 RET: 
ETAT 2.50 EE 
е 4454 64Kx4 100 ns 3.50 
SH 41264": 4x4 100ns 7.50 ы 
Oe EPROM Nr 
ЭБ 27C1000 12вкхв 200 ns $18.00 EAM 
ME 27512 6akxe 200ns 7.80 AS 
27256 32kx8 150 ns 6.50 = 
27128 16Kx8 250 ns 3.75 E 
STATIC RAM 
62256P-10 32Kx8 100ns $9.50 
6264Р-12 вкхв 120 ns 4.50 
6116AP-12 2Kx8 120 ns 4.25 


MasterCard/VISA or UPS CASH COD 
MICROPROCESSORS UNLIMITED, INC. 
BEGGS, OK. 74421 ` (91 8) 267-4961 
No minimum order. Pioase note: pnces subject io change! 
Stepping, insurance extra, up to $1 lor packing malenals 


Circle 163 on Reader Service Card 


Genuine Dysan Disks 
100% Error Free 


wl, EE QNM 
NS SZ 


5.25" DSDD ea. 
5.25" DSHD ea. 
DSDD ea. 
DSHD 


3.9" 
3.5" 


Toll 


Free: 1-800-258-0028 


residents add 4% tax. COD: addì $5.50 payment with 


[MC reme 
= AES, 


| Precision Data Products™ 


Р.О. Box 8367, Grand Rapids, MI 49518 
313-645-4980 - 616-452-3457 
FAX: 616-452-4014 


Q-TEK 


[| PH: 818-407-0303 FX: 818-407-0262 


SIMMS/SIPPS 
€ $83 


ъчивиа аа 


* = эж а 
* э т ө б э = э 


тава « Ww ЫЧ TIT (Maz. 


фана - Sew р ULP му... le 


80387 
— $205 — 


VGA CARD(1024x768 HI RES 
WITH 256K EXP TO 512K 16BIT.......... 


CALL FOR VOLUME & LATEST PRICING 


We Can Make Your Computer Do 
Things You Just Wouldn't Believe 


-—X Im -TF er 


Transform any personal computer from an ordinary data 
processing unit into a powerful resource for industry, 
academia, medicine, or even home. With our A-Bus 
system, your PC can sense and control the world around it. 

A combination of the latest developments in 
data acquisition technology and a unique, 
state-of-the-art modular design allows " 
your PC to perform hundreds of func- 


New Products 


tions simultaneously — from simple instrument switching to 
sophisticated motion control. 
The possibilities are virtually endless, but since your 
budget is not, A-Bus modules are sensibly priced and cost 
тм à fraction of what you might expect to pay. 
Any PC. any project. Any budget. 
Why not discover what we can do for you? 
All it takes is a phone call. А 
Dial 1-(800) 221-0916 for our free catalog. 


Popular A-Bus Boards 


Latched Digital Input: Eight 
optoisolated inputs. This board will read 
inputs and hold them for the computer to 
read. Catches inputs which might be missed 
if the computer is “otherwise occupied”. 

Use as a 1's or O's catcher or for debounced 
switch inputs. Li-157: $85 


MicroChannel Adapter: Adapts the 
bus of a PS/2 MicroChannel computer to the 
A: Bus. Controls up to 25 A-Bus application 
cards. AR-170: $93 


32 Channel Multiplexer: Switches up 
to 32 channels to a single common. Will 
operate as 16 channel differential multi- 
plexer. MX-155: $83 


The A-Bus works with: ism 
PC/XT/AT & compatibles; Commodore: 
Apple; TRS-80. 

Macintosh and most other computers are 
supported by our serial adapter. 


High speed A/D converter: 8 analog 
inputs. O—5V with 12bit resolution. 0-100V 
range possible. 100,000 conversions 
/ѕесопа. FA-154: $179 


Single Board Computer: A-Bus 
compatible 11 MHz CPU board with 8k 
RAM, 16k ROM. Programmable in BASIC. 
Optional battery backup and 64k RAM 
upgrade available. SP-127: $189 


12 Bit A to D: Analog to digital 
converter. Input range —4V to +4V, 
expandable to 100V. On-board amplifier. 
Resolution 1mV. Conversion time 130ms. 1 
channel (expandable). AN-146: $153 
Relay Card: 8 individually controlled 
industrial relays each with status LED's (3A 
at 120VAC contacts, SPST). RE-140: $142 
D/A converter: 4 Channel 8 Bit D/A 
coriverter with output amplifiers and Sep- 
arate adjustable references. DA-147: $149 


24 iine TTL W/O: Connect 24 input or 


output signals (TTL 0/5V levels or switches). 


Variety of modes. DG-148: $72 


* Within CT or outside USA, call (203) 656-1806 or Fax (203) 656-0756 


е 


4 Sgma industees Company 


Circle 13 on Reader Service Card 


ALPHA [2yoclucts 


242-B West Avenue, Darien, CT 06820 


Digital Input: 8 optically isolated inputs. 
Input can be 5 to 100V voltage levels or 
switch closures. IN-141: $65 
Digital Output Driver: 8 outputs: 
250mA at 12V. Drive relays, solenoids, 
stepper motors, lamps, etc. ST-143: $78 
Counter Timer: Three 16 bit counters 
/timers. Use separately or cascade for long 
(48bit) counts. CT-150: $132 
Smart Quad Stepper Controller: 
On board microprocessor controls four 
motors simultaneously. Uses simple English 
commands like "MOVE ARM 10.2 (INCHES) 
LEFT". SC-149: $299 


Foreign A-Bus Distributors 


UK: Pinna Electronics Ltd. 

522 APL Centre, Stevenston Industrial 
Estate, Stevenston, Ayrshire KA20 3LR 

Tel: (0294) 605296 Fax: (0294) 605296 
Asla: Batam Development Agency Private 
Ltd. #02-03, Block 12 Woking Road. 
Wessex Estate, Singapore 0513 

Tel: 473-4518 Fax: 479-6496 
Scandinavia: A/S Con-Trade Postbox 
105, N-4070 Randabergvn. Norway 

Tel: (04) 41 83 51 Fax: (04) 41 94 72 
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THE SILVER STATE $1,000,000 LIQUIDATION SALE 
——MEMORIES... 


SIPP/SIMM MODULES 


LOMPAL 


TEZ PS2 (BOARDS & MODULES) [fl 
Equiv. Compaq For ‚ 


Equiv. IBMPS2 For Your 


Description Part ë Modei? Low Price Description T РЕ gm ыы Pati Modell — Low Price 
1MB Addon Module 113131-001 386/20/25/20e/286E 2490 61 x 9 IBM = a è — TOU 30F 5348 30286 gg 
1MB Add-on Module 113646-001 Deskpro 386S 24g 256 x B Apple — 2MB Upgrade 30F 5350 30/286 349" 
4MB Add-on Module 113132-001 386/20/25/20E/286E sage 256 x 9 ІВМ ww 290 39 IMB Module 6450603 — 70-E61 & 121 1690s 
AMB Add-on Module 112534-001 Deskpro 386S gages 1Meg x 8 Apple . — к" of - 2MB Module 6450604 — TD-EET & 121 2900 
1MB Memory Exp. Bd 113644-001 Deskpro 386/20е 459e 1Meg x 9 IBM – =" موو‎ a "^ вон Gun к un sum 
1MB Memory Exp. Bd 113633-001 Deskpro 3865 4598 Meg x 9 IBM EB Men Board as — Oi m 
4MB Memory Exp. Bd 113545-001 Deskpro 386/20 е 1149 ] 
4MB Memory Exp. Bd 113634001 Deskpro 3865 1149% intel COPROCESSORS кесет M E e 
IMB Memory Exp. Bd 117428-001 286E {Бе Exp. 8М BROS 
4MB Memory Exp. Bd 117429-001 286E 1299 8087 o P 80807- ^ (йй 3ogee RAM CHIPS 
1MB Upgrade Bd 110235-001 SLT/286 459" — 80872 —BMH 11999 50387.20 20MHz — NE. ami d 
AMB Upgrade Bd 108070-001 385/16 i299" — 8087-1 Wm ig less 169" 0387-25 2M: aspe 080 nt um EC M 
GA tiwano JET Il, HD, ПР & IH 80287 — GMHz 129% 80387-33 SMH Бән A A ЕТЕ Е < 
80287-8 8МН2 1899. 80387-5Х 349€ па go ws ли 
iMeg 199 2Meg 299" мер 429 ia À 256 x 4 E 
80287-10 .0MHz 218" Above Piggyback 512K — 19949 1 Meg x 1 — gm gas gs 104 
HP IP 1049 НР LASER JET Il — 159999 HP 17999 80C287-12 Laptop 2899" oxy 2 Meg i ч 
All memory boards expandable to 4 Meg. BOCA ORCHID —— 
=EVEREX— RAMQUEST fle Memory card for PS/2 models 50 & 60 • Comes with 1 Мер 


BOCORAM 30 Expanded memory tor IBM PS2 models, 25, 30. Uses 256K 


= 1 05/2 
RAM chips and up to 2 Мед of expanded memory. of Ram expandable to 2 Megs (uses 2565) • EMS 4.0 compatible & 


RAM 3000 DELUXE Up to 3 Meg. Selectable memory addresses. Expanded 
Specifications 


Memory 4.010572. Can be used t; beck up base memory 15900 нат disks, disk caching & print spooling sottware included | 
up to 640K and the mop Expanded or Extended et th, 00 BOCARAM 502 248, 0 wait state expanded or extended memory for ІВМ List price was 795% Your Price 149% 
Uses 256K D-RAM 94 PS2 Models. 50, 50Z, 60 uses 1MB, D-RAM 15900 TEN —- 
жштш | 
RAM 10000 Up to 10 MB capacity supports base, extended or expanded mem- BOCARAM 50/60 Up to 4MB for model 50-60. 0 wait state extended, ex- LA Vy ion board Jor EM AT © жо —*— В $ 
ory in any combination. Compatible with Lotus/Microsoft EMS- 16900 panded and base memory. Use 1МВ D-RAM 900 List price 395% Your Price 69% 
4.0. Operates with no additional wait state. Uses 1 MB D-RAM. м BOCARAMAT PLUS Expanded ог extended memory far the IBM AT Uses * 512K expandable lo 2 Megs for IBM AT • Model 6450343 | 
MINI-MAGIC (EV138) Up to 576K, For PC. Uses 256K a БАК 49 LEONS 1 Mag RAM opes рат Ма 12900 us price 4g Your Price 89% 
SYSTEMS | dp seagate HARD DRIVES ar кт xr ur wr, + enex VIL x- VIL VIDEO CARDS 3i 
CAT 386- 20MHZ CAT 286-10MHZ AT ST125-0 20mB 40msec 3.5" $249 $299 х 350, Auto Эйс ......,.............. 
үлү BASE SYSTEM : nd —i-— ШШ iiasaenls c — uua = 
» Keyboard © 512K Exp. to 1 MEG 30mB 40тѕес 3.5" CARDS... 
e 200 Watt/AT Case „ 200 ae Supply E on a pu 3.5 е — MonoGraphics (Heresies Compatible) with Par. вт й I. 
° 12 Меп Floppy Drive » AT Style Keyboard A вш) ем $218 $279 Color Graphics (Hercules Compatible) with Par. OP eet c 49 
° 1 Meg of Memory * Westem Digital Controller с Du - — 7ümsec $339 $389 Mono Card Text Ойу.................................. ge 
a Parallel, Serial & Clock e 1.2 Meg Floppy R ST22TR-1 (RLL) Gol bee $379 $429 Paradise Mono EGA 640 x 350.......................... ون‎ 
$129900 Ed 559900 514096 80mB 28msec 5579 $529 STB color/mono/clock card ODEMS = 
W 5т4144 (ВШ) 120mB 28msec 5649 $529 MODEMS 
CAT 386SX CAT 10MHZ XT A XT kits Include cables, software (over 32MB) controller 2400 BAUD INTERNAL MODEM ZOOM 12HZ 
BASE SYSTEM BASE SYSTEM R AT kits Include cables, rails, software (ever 32MB) А Fully Hayes Compatible A Аййй Им i die Compatible | 
] —— with IBM PC, XT, AT and Compatibles • Full Duplex Operation wi 
549% • 256K (Opt. 640K) В —EVEREX- TAPE BACKUPS Software • Auto Dial/Auto Answer List 1999 Your Price 89% Each 
ы Кезер Power و‎ A = - Cartridge, ripa AT 0с а "M 299 2400 BAUD EXTERNAL MODEM ..... List 29999 Your Price 109 
. Keyboard N reaming Cassette, min. w/cont (CT600) . . . .649% == 
» 8087 Socket « 360K Floppy т 60MB Streaming 600A, SMB/min. wicont (DCBQQ) 649% ==ЕМЕНЕХ- MODEMS 
125MB Streaming Carridge, SMB/min. w/cont ................ 1119 EV-323 EverCom 12 300/1200 bps Bitcom Software. ...... gam 
Y рс2о00 19 External Add 195° Б 24% ЕМ-941 EverCom 24 2400 Baud Int. Bicom Software ......1%4 
athe. EV-945 Extemal 2400 Baud ........................... тед 
POWER SUPPLIES AN CASE EV-942 2400 РЅ2........ 199" Level 5ММР........ Add 308 
пва warr ‘(OM DIRECT REPLACEMENT FLOPPY DRIVES 
XT — e UL Approved e 110/220V Input 4 Connector 499 360K % Ht. MITSUMI gee 
200 W 200786 IA CD се. HU een C ИИ -79m 
AT Compatible е UL Approved © 110/220V Input 4 Connector 69° —— 729 ath” Drie wisi NEL mene m 
1.44 Meg Ite Drive ш/5%й mounting... ................ gon 
WEST. ERN DIGITAL o Tandon мога (me ougan IBM) m 
MFM Hard Only $ 49 Extmai Case w/Power Supply 2, V» HTs of 1 Full......... 990 
TX A RLL ei ге Ме also сапу Sony, Teac & others. Please Сай 
ы MMI 16 bit MFM Hard Only 99 ТҮҮЛҮ m | 
. MM2 16 bt МЕМ Hard/Floppy — $109 ANTI 
Ready in po س‎ Type Machine Sy | ` SR1 16bit RLL Hard Only $119 MICRO SOFT FILE 2.0 
Scanner 2o A n = — Hard/Floppy, se Data base with € E- reports List Price 195% Your Price 79% 
e1 in ve TOTEM BERNOU X EXTERNAL 
List Us Prce: wes Your Price: 39900 VA Cable Set for Hard Drive $ 5 e Two 20 Meg removable drives e Uses 5% removable cartridges 


STANDARD FEATURES XTFDC inr 2-360 floppy 14м 


e Use SCSI interface cornpatible with all MACS 


cam. aen Li. M MN ON RB cone A 8 рэр ч density.1.2 pg ‘ar i ристе Ееее аа anu e 10999 
er - u ing. a cc! EVER ; ; 
image Input - Sheet or card (up to 5 sheets can be set with the built-in pm d ON s * 80 MB for MAC II & SE « ЕМАС 800 • AR installation manuals, cables 
Automatic Document Feeder) ч и" & software included YourPrice 1399% Your Price 79999 
Scanning Speed - а pm (at 300 dot/inch) 6 seconds/page bn MEG ln. 
inch) IE RAPI. z 
Bray Scale - 32 shades either — Shades. TAPE BACKUP ist 1 
: à; > SORIENTA drive: AST Advantage 128K PAR/SER 39ges ogee 
PC Paint By ZSoft 165... 798 OCR Software... .1ggm rier ARE er Priam 130AT, 130MB, 19 Mil sec 23525% 999% 
Super Fax by Calculus . -249r » Softvara © Man (ТӨП US Robotics 2400 internal for PS2 395 je 
LETTER QUALITY PRINTER (ОО галау Ey stato MS Dos 3.1 WOW fase” gom Zoe 
DAISYWHEEL PRINTER MANUFACTURED en FLAT BED IMAGE 2000/3500 series nm gg 
Why pay $1149 for a С.Поћ Guide 2000/3500 series 102% 29e 
STARWRITER™ F10 NZ SCANNER IX-12F lotus 123 201 s9- ңө 
When our 40 cps letter quality daisywheel • 300 DPI • 16 Secs per page * 32 Level Gray Scale "s | Mn Pro 5.0 on bn 
printer from the same manufacturer is only $39999 ра, • 6 Mo. Warranty * Ready to go Interface card А ' 


and cable included 


List $1595 Your Price 37999 
OPTIONS: Automatic Document Feed ..2999€ 


"a в 


e Bidirectional Tractor . 


eee ee oe a два фо ө, 


reo RR Ame n4 4m 0 n ccc WS VR ooo» 8 Г ГОН ~. 048 


ORDERS ONLY 


SE HABLA ESPANOL NO SURCHARGE FOR MC/VISA/AE 


350 


800-654-7762 
5. 1022940204 — 
FAX 702-294-1168 


xcd LP IINE I1 LII 
All Peadacte 90 Doy rari pajis shira Чыста. 
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* WE ACCEPT INTERNATIONAL ORDERS 


e WE ALSO PURCHASE EXCESS 
INVENTORY—FAX OR CALL 
* MEMORY PRICES ARE FLUCTUATING 
AGAIN — CALL FOR CURRENT PRICES 29% Restocking Feo ae Returns Within 15 Days 
* NO SOFTWARE RETURNS 


TERMS: 
MC • VISA • COD CASH • МЕТ 
Purchase Orders trem Qualified Fins 
Persenal Checks • COO add $5.00 


Wo Refunds Alter 30 Days 


1000 Nevada Hwy. © Unii 101 
Bouider City, NV 89005 


NEVADA 


COMPUTER — 


Дарт? Py, 


SHIPPING: m з) ues 


Circle 155 on Reader Service Card 


Baby 33 MHz 
386 Motherboard 


Compag compatible 

Intel 80386 33 MHz processor 
Optional 33 MHz co-processor 
Intel 82385 cache controller 

Up to 16 MB 32-bit memory 
Phoenix/AMI/Award BIOS 
256K/512K EPROM 

Shadow RAM BIOS by software 
8/11 MHz 1/0 speed 

On-board ports: 2 serial, 1 parallel 


== PROFESSIONAL 
(408) 263-0222 


COMPUTER 
SYSTEMS 
550 Valley Way, Milpitas, CA 95035 


шщ 
И 


Circle 204 on Reader Service Cand 


MODEL 9000 
(E(E)PROM/MPU PROGRAMMER 


$499 


Including Software 


LIMITED 
TIME 
ONLY! 


* FASTEST PROGRAMMER 
ON THE MARKET, 

• QUICK AND INTELLIGENT 
PROGRAMMING 
ALGORITHMS. 


e SUPPORTS THROUGH 
4 MEGABITS. 

e PROGRAMS LARGEST 
VARIETY OF CHIPS IN- 
CLUDING PROM REPLACE- : 
MENTS, EPROMS, EEPROMS & MPU'S. 


Order Toll Free 1-800-282-GTEK (4835) 


G T E К inc. 


DEVELOPMENT HARDWARE & SOFTWARE 
P.0. Box 2310 © Bay St. Louls, MS 39521-231D 
Fax: 1-601-467-0935 
MS & Technical Support 1-601-467-8048 


Circle 103 on Reader Service Card 
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SoundFX" Editor s 

DISCOVER the POWER of SOUND in 
YOUR IBM-PC or PS/2 from $19.95! 


Best Digital Audio Software/Hardware. 
30 Day Money-Back Guarantee if not Satisfied 


SoundCard™ 


SoundJr™ , 
For M ا‎ 


Boot-up Soun 
CATALOG of IBM PC sound products. 


OEM Developers: Send RFQs for Custom Digital Audio Software, Hardware or 
ICs, Analog/Digital YLSI Bipolar/CMOS Integrated Circuit Design / Production. 


Tech:(408)-446-4521 by Silicon Shack rax: (408)-374-4412 


§120 Campbell Ave. #112, San fose, CA 95130. 


Orders only: 800-969-4411 viSA/MasterCard 


** SuperSouud, SouadFX, SoundFX-Je, SonndJr, Sound Card, Sound Bytes, nnd TurbaSound ure 
trademarks of Silicon Shack, Lid. Other prodoct numes are trademarks of thelr manulucturers. 


Circle 244 on Reader Service Card 


IEEE 488 


Please see our ad p. 165. 


. Easiest to use, — 
GUARANTEED! 


| + IBM PC, PS/2, Macintosh, HP, Sun, DEC 
| * IEEE device drivers for DOS, UNIX, 
Lotus 1-2-3, VMS, XENIX & Macintosh 
* Menu or icon-driven acquisition software 
• IEEE analyzers, expanders, extenders, buffers 
* Analog J/O, digital 1/0, RS-232, RS-422, SCSI, 
modem & Centronics converters to IEEE 488 


Free Catalog & Demo Disks 
(216) 439-4091 


lOtech 


25971 Cannon Rd. • Cleveland, OH 44146 


Circle 121 on Reader Service Card 


DYNAMIC RAMS 


SIMM so: $CALL 
1MBIT 100% ф 9.25 
51425610. $10.25 
41464 oms $ 3.95 
41256 10075 $ 3.50 


p 41 256 120ns 
51258 s $ 4.50 
и“ 4164 куго; .S 2. 


* For high-speed, Zip, Pite, Simm 
MATH COPROCESSORS 
80387-33 33mHz $550.00 
80387-25 25mHz 
80387-20 20mHz 
80387-16 15mHz 
80387SX 16mHz 
80C287AÀA 12mHz 
80287-10 10mHz 
80287-8 — 8mHz 
8087-1 10mHz 
8087-2 &mHz 


І.С. ЕХР 


15140 Valley Bivd. City of industry,CA 91744 
Customer sovice (818) 333-8880 FAX: (B18) 369-4236 
ORDER: (800) 877-8188 ior 8-5 PSD 
CALL FOR CU 


PRICES & VOLUME DISCOUNTS. 


Price Shown Lor cash. MatorCard A14 add 3%, Prices are subject 10 i 
Minimum order $10.00, Shipping & Handbag: UPS Ground $5.00, Ау $7.00 (1 Ш.) 
ALL MERCHANDISE IS 100% GUARANTEED WITH PROMPT DELIVERY. 


Circle 118 on Reader Service Card 


TurboSound. 


DEVELOPER'S KIT 
SOFTWARE DEVELOPERS: 


ADD VALUE to YOUR PC 
APPLICATIONS with 
REAL VOICES, SOUNDS 
- but with NO ADDED 
USER HARDWARE!!! 


Digital Audio Authoring Workstation 
Software / Hardware Kit for PC *$1,280 


30 Day Money-Back Limited Guarantee 
SoundFX - Ill - Professional GUI Sound Editor for easy sound integration. 
Create AM Radio Quality Sound - Clear, rich voices and борене music. 
Use Any Language for Voice Messages - Clear phonemes and fricatives! 
Use for Floppy Voice Mail! - send voice, sounds, sound effects by mail. 
Works with any IBM-PC or Р5/2 - Correct pitch far апу type or clock speed. 
Wide Range of Volume Control for PC's internal speaker by software tay. 
Advanced Algorithms - Real-Time Sound File Compression / Decompression. 
You have Total Control over creative content - No outside services required. 
Add Sounds to Slide Shows - Animator, Grasp, Showpartner, StoryBaard, etc. 
Breaks the 64 Kbyte Barrier - Sound files not restricted 10 2 single segment. 
Royality-Free - Any sounds m create or record are youts exclusively too! 
e Includes Sound Digitizing Card - Easy-to-use, plug-in hardware for IBM-PC. 
e "Plus No-Nonsense TurboSound License Fee starting at $10 for 2,500 copies. 


Í Tech:(408)-446-4521 by Silicon Shack rax: (408-374-4412 | 


5120 Campbell Ave. #112, San Jose, СА 95130, 
= SonndFX and TurbaSoond are tradctirks of Silicon Shack, Ый. Other product names are 
trademarks of their omaufecturers Prices and specifications subject Lo change wither псі, 
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2MB HIGH DEN 


П" 


LASER CARTRIDGES 
SERIES lorll yet LBP-4 CART. 


95 7 1° 
ea. ва. 
HEWLETT 
PACKARD 


U 


LASER CARTRIDGES 


SERIES lor ll LASERJET II PLUS 


Minimum Order $20.00 NO SURCHARGE on VISA / MC 

COD orders add $3.00 UPS Surface shipping add $4.00 

per each 100 Disks { First Class US Mail delivery extra ) 
( Prices are subject to change without notice 


MAY 1990 • BYTE 351 


“gives you all t the eC 
language routines you 
need to write an impres- 
sive scientific graphing 
program of your own. 
Highly recommended.*” 
~ PC Magazine 


Orbits correspond to J = constant contours 


aa, 
J = 1 - (12-1)2 + ecos(8) 


IBM® PC (with source code) $395 
Please circle 238 on Reader Service Card 


Macintosh? (no source code) $295 
Please circle 239 on Reader Service Card 


Licensed for personal use only 


DEC? VT100/102/52 
& Tektronix® 
4010/4014/4105 
Terminal Emulator 
for IBM® PCs 


“ifs ease of use, high 
resolution graphics, 
emulation, and price 
make it a more attrac- 
tive purchase than the 
other products.*^ 


— MINI-MICRO Systems 
$195 


Please circle 240 on Reader Service Card 
*Full reprints on request 


Scientific Endeavors 
508 North Kentucky Street 
Kingston, TN 37763 USA 

(615) 376-4146 FAX:(615) 376-1571 


352 BYTE MAY 1990 


Ape AR RRA. 


tr E> 


| РСВ and SCHEMATIC C.A.D. 


en nm 


"Excellent - EASY-PC does 


many things that our other | 


E "It's delightfully easy to T A 
1 | really useful product. 
"EASY-PC really deserves its 
BRITISH DESIGN AWARD" 
“Very, Very good package!” 
“Elegantly simple... The best 
ute af picce of software I've used!” 


9 Already used in:- 
à 206 Colleges, Universities ctc. 

3. zd dad 38 Govt. Agencies 

2 37 Telecom Depts. 

15 Broadcast Depts. 
NA ASY And thousands of companies 

a hy ШО, in 40 countries of the world. 
d» {| Dealer i inquirics welcomc:- 


Tue EASY-PC 


Write or phone for tull detalls:- 
ita. Í 


Number One S 

REF: BYTE, HARDING WAY, SOMERSHAM ROAD, 

ST. IVES, HUNTINGDON, CAMBS, U.K. PE17 4WR 
Telephone AMERICAN EXPRESS 
USA:- 011 44 480 61778 VISA 

intni:- +44 480 61778 MASTERCARD (ACCESS) 
UK :- 0480 61778 WELCOME. 
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VOICE MAIL Ls TELEMARKE TING 


' CALL PROCESSING 


Le} Powerline transform your PC/XT/AT/386 

; _ into a multi-line v rocessing comman 
d center. Have your*Computer intelligently 
/;| process your sales, inquiries and mès- 


tet b. sages. Complete package: 


ie gem н V Sed 
^, Call: (415) 652-9600 


FAX: (415) 652-5311 


TALKING TECHNOLOGY, INC. 
PIEDMONT AVE,, OAKLAND, CA 94611 
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FREE CATALOG 


RS-232C INTERFACE & MONITORING 


EQUIPMENT CATALOG H 
WRITE or CALL for YOUR FREE = & 
COMPREHENSIVE В & В MECTRONICS Catalog 
ELECTRONICS CATALOG TODAY! 

Pages and pages of photographs 

and illustrated, descriptive text 

for B&B's complete line of RS- 


| 232 converters, RS-422 con- 


verters, current loop convert- 

ers, adapters, break-out box- 

es, data switches, data split- 

ters, short haul modems, 

surge protectors, and much, ае 
much more. Most products meet 

FCC Part 15J. Your RS-232 needs 
for quality, service and competitive 
prices will be more than met by B&B 
ELECTRONICS. Manufacturer to you, no mid- 
dieman! Money-back guarantee! Same-day 
shipment! One-year warranty on products! 
Technical support is available. 


Write For Your FREE Catalog Today! 
BB electronics 


MANUFACTURING COMPANY 


4002Е Baker Road PO. Box 1040 • Ottawa, IL 61350 
Phone: 815-434-0846 
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r 
TODAY $ & SAVEI 


How to Protect 
Your Computer 


| And Make It Last Longer 


FREE money-making literature. What you need to 

know about UPS — uninterruptible power systems. 

How to get complete protection from power line 

problems. 350 VA to 15 KVA models from the 

world's largest manufacturer of single-phase UPS. 
Best Power Technology, Inc. 
P.O. Box 280, Necedah, WI 54646 


Toll-Free (800) 356-5794, ext. 3865 
(608) 565-7200, ext. 3865 
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PROTECT YOURSELF 


RESEARCH HAS REVEALED RADIATION FROM COMPUTER 
MONITORS MAY BE HAZARDOUS TO YOUR HEALTH. 


Screen E.L.F.™ 


Electronic Limiter of Field Radiatlon 
* Reduces harmful effects 
of Electrostatic field radiation 


» Revitalizes computer environ- 
ment with healthy flow 
of negative ions 


* lon-tich air flow with outa fan 
* installa on any monitor 

* Completely silent 

» Virtually maintenance free 

» One Year Warranty 


ORDER TODAY BY PHONE: 
Intro price $79.95 


MC and VISA Accepted. 
Plus $4.00 shipping. CA residents add 6.25% 
Send checks to ZENION IND., at address below. 


ZENION IND., INC. 


5430 Commerce Blvd. Rohnert Park, CA 94928 
1-707-584-3663 or 1-800-477-5207 
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Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Mark Stone at 
603-924-6830 


BVIE 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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f Y | P ; ABC 
' An М DA DW's TOTAL SOLUTION 
59 ya z ' А 8 , 
` М NN E Б был, SAMSUNG S-3000 
1Mountain. VOU UU U FRU Some еск 
MOUNTAIN 4440 Internal... 385.80 qure Ae | dm SEAGATE 20MB Hang Drive wGoniralėr 
| a 1 | | SAMSUNG Amber Monitor 
MOUNTAIN 4440 Ехета.......................————› 557.75 J 1 Ж 
MOUNTAIN 150M Filesafe ннан. 1398.39 9 = 1:1 9 Monochrome Graphic Card 
MOUNTAIN 300 Meg Extemal .................. rm 2538.80 q Em | l | ca, NEUE РИБИ... oeste rre ene estie 
MOUNTAIN 2.2 Gigabyte.................e rtt 4453.30 
PACKARD BELL 686 
IRWIN 145C 40MB Intemal............ нана 5339.94 Ф Enhanced Keyboard @ DOS 3.3 
IRWIN 2080 BOMB Intemal Р5/2.................................. а.ни 442.70 € 286 Microprocessor @ 640K 
IRWIN 445 AT 40MB Extemal........... жа. , SEAGATE 40MB Hard Drive w/Controller 
ТИР le MM -— PACKARD BELL VGA Card 
PD eua. or 0 AY e PACKARD BELL 8541 VGA Monitor 
IRWIN 6451E 250MB Extemal ................ tene 
IRWIN 787SP 120MB Intemal............ enan 592.77 AND SERVICES YOU BETTER 
Ẹ TERS EN VE [T ETV RK NG i OFTWARE 
SAMSUNG — [SOFTWARE summ KITS сд. | WORDPERFECT 5.1 5.257 ог3.5"................. э 46.39 
S-3000VE, 4.77410 MHz ———"- 6 Ent. Level 286 Starter Kit. 8 pu зар iris | FOR BEST ALDUS Pa emaker 049904 ТЛ ГТ Л ГГ ГЕТЕ Г ОГ, 
5.550 АТ Сот 8/12 MHz 855 64 ry- ан ASHTON ATE dBase Ш+ / dBase IV ГР 424 00 H г: 10 
5-550 20 ue , ишени а NOVELL Netware UBb з, sieves Te NOVELL ASHTON TATE Multimate нар [| a" 288.1 2 
ао и NOVELL 286 Nota VE Ee AUTHORIZED | LOTUS 123 5/25 39, у22.....................-.40912 
psu po e ecc NOVELL Netware Assurance... SALES& SERVICE |  BORLANDParadox30 e 1383.64 
" PACKARD BEL cometen INTERFACE CARDS | BORLAND SOCK Pls e 19128 
PBZ 2) Meg op Ta 740 ТТЕП ҮС, NEW LCB890XL ARONET PC11) LANON PED... DARTS астыы сара Com TB. e 
PB 386/5....... EUTU MM -251920 BICSINIK by KODAK ted ae nord mra mem = MICROSOFT Windows 3B6 .........—.oee 129.05 
CORE и = C A—"9AX—À—- ОРОЮ 5309.17/41817 | ARCNET SMC 16-Bit File Server Board.......39350 | MC LAM Socal LAN. Кы ——À С 1С | Q0 
| TOSHIBA .— ARCNET SMC 16-Bit Workstation Board...........276.15 MERIDIAN Carbon Сору... 119.37 
TOSHIBA Expressuriter 3и. .CDW' 32SL........ALLMODELS | ETHERNET Interface Connector (NE1000).......156.25| | PROCOMM Plus s §2.12 
-1000SE L 75200, 40 TOSHIBA Expresswiiter 301 ....... HAS 341SL............ IN STOC G-NET Interface Card м/Сайе............................ 298.52 | SYMANTEC ОВА.................................................. 216.60 
eT Мед... TO ALL TOSHIBA Page Laser 12 ROV EH KE SOO esa 209401 SOFTWARE PUB. Harvard Graphics 7274 
1600. СОМ 131002 ree PRICES! S = arvard Graph 71 
11200, 2 Drive....FOR T5200. 100 Meg... ALL ¢ : sers Ll i o. — ненен 699.25| XEROX Ventura Sottware Version 2.0................. 489.00 
71200, 20 Meg LATEST T3200SX............. AVAILABLE d -——— 7 Мараг. 280805  MODEMS & COMMUNICATIONS MONO & COLOR MONITORS | 
WYSE HL-Ba............. 1799.90 Posiscnpt ... 2772 ——— Р CEW Color / Mano Cards wi? $84.00 /79.00 
МАЕ а о, 
MDL 3216.............. NEW MDL 2116........... $1138.20 REN HERCULES™ Color / Mono Cards w/P...146.14 / 179.84 
MOL 3225... 777 PRICE ML 182 Turbo.........$234.48 ML 321... 2400 Intemal.....$149.75 2400 Extemal.........$176.94  AMDEK 410A / 1280............................... 149.99 / 679.78 
COMPAL ML 172 a” 99. 95 ML 390... 2400B MNP...........197.72 2400 Extemal MNP ..224.11 COMPAQ Mono INGA Мопо................... 167.00 / 209.95 
УЦ. 3OU............ we fs Г 
= E А ^J PRACTICAL PERIPHERALS О с 440) V1 “ 
286, MOL 1 ........$154 95 3865584 — $3280.40 LASER 400..... ML 3 IBM PS/2 8512 / 8513................................ 449.40/540.20 
286E, MD 1899 99. 25MFiz, MIGO... B177 99 0 Muse „22968 ML 393 Color 2400MNP Int. ......$169.11 2400 Int...............$128.88 MERI АЙӨӨЙТ........................................ 84.10 
386-20 i509 Мед4971-22 38 6- ЕЕ 40 Me. -4298.12 Panasonic 2400SA MNP .........191.22 24005А..................... 172.97 PACKARD BELL AEN Amber or White x35; 12435 
———— БЕР Барыр чө Qo MN $31275 1592... sse $409.44 c. AEN ЕЕЕ н : 
PACKARD BELL Green OP Amber. erred 89. 
HEADSTART  -— eee ТШШ m «<< 1200 Extemal. = $278.60 [07 "e T Sn карат ПОВ ОШО... сыз. ш... -219.36 
Headstart Ill LX CD UF н _ МЕМ MODEL HEWLETT | nternal........ 420 2400 PS/2............... Д NAVOR 87 Ge. cert rre rii ce 259.05 
Headstart Ill СО пй. ее TOO LOW D НЕ 2400 External........338.84 TY ————N€ 
Headstart XT Explorer... “TOADVERTISE НР ried de эы ier 2744.95 Robotics VGA & EGS ODU! 
nDO COMP MI TTT RY | Deskjet Laserjet li 
НР & СРО COMP. MEMORY НХ conn STOCK Courier 1200.......8189.80 1200 Extemal....6128.10 COMPAQ nn ВЕР MONITORS — 
1MB Module СРО - 386,3869, 20E .............. $189.66 H-P Deskwriter ... aucun D922 Сошіег 2400 ......... 279.60 24008... s 1990 MAGNAVOX 9 43EG А ы а 265.40 
4MB Module СРО - 386, 3865, 20E.............. 593.50 _ PACIFIC DATA | o A--—- 108.45 14.400 HST ............586.75 ACE UME mm рин. <i 
1MB Exp. Bd. - 3865, 20Е............................... 198.86 Dual 14,400 HST ...85265 1 1 11 1 1 MAGNAVOX9CMOGe........... eene 
4MB Exp. Bd. - 3865, AOE , 638.70 PACIFIC DATA 25 in 1 Cartridge ............... 272.86 rc UP ———— MH -50 
2MB Upgrade LaserJet II / ib. 317.36 PACIFIC DATA Postscript Cartridge ....................478.60 RAH? MEGAHERTZ CORPORATION MITSUBISHI 1381 Diamond Scan... — 499.80 
1MB Upgrade LaserJet 11Р .. MEME, PEE IM үг» клини — — 2400 tor ZENITH..$167.10 12006 COMPAQSLT. 525980 МЕ үү жм Lx Te prstrnasennaavennnee 1183.36 / í T 8 
2MB Upgrade LaserJet IP .............................. 346.13 рогайбе.....................22939 бала NEC 22€ a8 2400 for TOSHIBA 183.74 МЕС Mullisync XL 194юһ j 
4MB Upgrade LaserJet JÛ / іб 545.87 PACIFIC DATA 1 Meg {OF 2P ....— ата 25294 2400 lor NEC.........225.88 2400 for TOSHIBA ...183.74 — NEC Multisync 2A / Multisync 3D............494.85 / 599.85 
= GRLI PACIFIC DATA Неайїгег...................... 268.28 TERY BACKUP & Si PACKARD BELL 8541 VGA ............. 319.20 
YSE TERMINALS _ M түра 7и: - ——— йрт —— t 359.70 
TERMINALS JARDS & CO-PROCESSORS AMERICAN PACKARD BELL 8530... ee 
PGS Ult | TT 
WYSE 5060 Amber or Gre. $373.40/ 300.16 INTEL Above Board Plus....... 539968 AME-1200VX $911.45 AME-S20ES......$377.48 РӘС 14/16 TTI "ue E 
WYSE 85/3 0 Amber .. rennen 9O / 294.10 | EL Inboard 38 PC awstosanussnuvosrusteevblivórstebvitoro 392.2 AME-330XT 257 2 АМЕ. BOORT 699 19 
WYSE GT трет 180. r ЫЕ anc 394.82 / 272.45 INTEL Visual Edge Wu C TTL 448.39 А МЕ E BOAT "ТҮҮЛҮ 3 218 oqnepaqagexbeg, m SAMSUNG VGA TIUUUUUUUUUM€UE—L—————— DP 392.50 
CD-ROM INTEL Connection CO-proCessOr..........---.498.87 — UU , D. " x id E E ici аанай EI 
| А Манана. Е 4 ata а "ТИШЕ rir E SR E а АЛАР 
HITACHI 3600/3650.. ——— ИБ $569.77 INTEL 8087-2........119.90 INTEL 8087-3.........95.20й 500 Watt... „$555.08 55700+..................; $887.90 VGA & EGA DISPLAY CARDS 
NEC Extema/ Internal............ 559,10 499.55 INTEL 80287-6.....197.30 INTEL 80287-8.....206.55 800 Watt.. 628.56 1200 Walt ................ 96275 ATI VGA Wonder ^L T. M $262.98 / 327.84 
NEC XT A ATI SE tn еы 13893 INTEL 80287-10 ...223.55 INTEL 80387-16...337.60й 5100......................, 59.55 6 Outlet Surge........... 27.85 GENOA CU al i ы ык чан ir 144.76 
a: INTEL 80387-20 ...390.65 INTEL 80387-25...478.92 A 6300 / 6800.................................197.26 / 309.85 
TOSHIBA iro PS/2 External .. e, 1069.12 INTEL 80387- SX.. 299.82 INTEL 80387-33...575.20 Durant Technologies, Inc EQUES (co —————— 199.00 
ЭО OTTERS. DIGITI IZERS 8 k SCANN ЧЕ мтс 80C287-A 26850 = BPS-300.......9314.00 ВР5-590.................. ЗАН —— ЕА 
OTTER اوا سا طف ایت د‎ EA een YS КТҮҮ BPS-500..........46588 BPS-1200........... 698.82 PARADISE VGA / VGA » 16... 168.70 / 204.30 
E S, | & CARDS BPS-800 648.30 PARADISE Aulo Switch EGA 480.......................... 104.70 
CONS ER 4 40 Meg / 110 Me ө9...................9409.29152729) = fire) "DEO? 102Mi..................—— 
12x 1 CONNER 200 Meg.............. Qc VIDEO 7 VRAM УСА... 405.25 
MEA D UR 8" aou Se ма a 4 utet Е VIDEO 7 Vega Ое!ихе............................................. 187.05 
کے‎ -1200 ................. 1200... CAD MONITORS & CARDS 
IOMEGA B244 ف‎ 
OMEGA B220X, pu 5. 25" 16 9, BC-2000 tese e 1179.80 LC-1800 nane MIT T'SUBI SHI 6905, 1 9. 9-Irx ch.. = :20 53 90 
Bum — 5349.06 Г. — $2891.53 assport 40/40 S ste stem Kit ........, 489.75 / 599. 88 i | TTXI MITSUBISHI 6605 — IQ 
‚Жш 499.35 4 Button Сшъог..........75.00 Ane S DEVELOP AENT 20M eg/40 M е0 $498.4 44/567 MITSUBISHI зоодо z 
STORAGE DIMENSION ALL МООЕ15................ CALL A-B Switching Box /ABX Вох) .....................939.95/ 44.95 суд | aeania 798.80 
(ИШИ ng ) SIGMA Laserview 1687.18 
SYSGEN 5. 25. External Рюрру............................. 225.25 BASF 5 Pack of 10 DS/DD w/Case.......................... 29. 00 VERMONT Cobra... sre 75 
Seanman PC / Scanman PEA isis 3177.89 / $214.50 WELTEC 5.25" External Floppy "үнү Ea 207.77 INTELLICOM Long Link EN sce dne СТ ЕСЕ 22. 2771 
en, = = о о о. & Seagate KEVTRONICS Mast eg ê ê) ا‎ ee - 
Sammagignhict RONICS 5151 IBM or АТ&Т......................... 1 Tot ——— — A 
Ta ALA pr ——э-———————»———=... = SEAGATE 20 Meg $259.58 SEAGATE 4096 80....559.95 ^ KEYTRONICS 101... 94.95 bt MICE УУ г: | 
т Ы pl: un gemere $599.50 ЅЕАСАТЕ 30 „269.32 SEAGATE ST-251-1..325.23 5TH GEN. Connection 256K /512K .....447.72 / 51436 
ST4383E 329 MB 1588.10 ST4766E 676 MB...2452.40 ^ Electronic 4-Way $уйїсһһох................................. 9985 | LOGITECH СӘ 5епа!/Р5/2................................ $99.95 
574182Е 160 MB 1098.44 ST1126A 111 MB......710.68 ХТ Power Supply 150 Май... 5900 | LOGITECH BUS... 94.99 
HI DMP-52 ST1162A 143 МВ...919.44 ST2383A 338 MB... 1864.40 eo ge Mous An NEBEN) niini A 
MES 2МР MICROPOLIS | FAKT ES AND BOARDS. Rouse (Serial Version) ................. 117. 
DMP62DL 1335 70 Meg....... $565.40 1355 142 Meg......$1050.40  CompksteFax9500 i MOUSE SYSTEMS (Serial Version} 
Image نط دست‎ si 1375 153 Meg mt 1469.85 1558 338 Мей „1512,52 ЧЈТҒах 9600... 62765 ОК) Fax Machines ——.CALI MOUSE SYSTEMS (Bus Version 
| н <== тс ` == : p — 
| | | | i d | L L | 1 | Vv 3 dsi! Ё - , "an a 9 A A ' | 
2840 MARIA, № BROOK, IL 60062 FAX (708) 291-1737 | ter ac eal ere tnar ап VWA ге elsi 
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In Illinois 


(708) 498-1426 (708) 291-1737 
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Credit card 
charges are not 


FAX 


submitted until 
time of shipment. 


=< <= | eDi е 


Apply for the so Credit Card 


MEMBER 


MMC 


MI OCOMPUTER 
MARK ETING COUNCIL 
of tte Drea Marty ASIR Fx. 


LOOK FOR OUR SUPER NEW PRICES FOR SUPER SAVINGS 
We Accept International Orders. 
We Accept Purchase Orders from 
Qualified Firms, Universities and 
Government Agencies 
FROM ANY WHERE IN 


THE U.S. & CANADA -(800) -533-0055 


INTERNATIONAL ORDERS: (714) 251-UNTX 


SIMM/SIPP 
MODULES 
4MGx9& 1MGx9 


4MGx9- B0ns... $995 DIP 

IMG x9-120ns... $85 

1MG x 9: 100п5 ... $90 

1MGx9- 80п<.. $95 

1MGx9- 70ns ... $110 
ALSO ІМ STAT. COL 


256x9FORIBMTYPES 


б 
бе 
ke 


4 


N 
» 
РА 


SiMM 


PS-2 PRODUCT 
256 x9 (FOR PS 2) 


"T 


MODLE 30-286 


1MG x 9 - 100ns ....$165 
30F5360(Kil-2ea)....$330 


PS/2 
SIMM 


$169 
$325 


MODLE70 & 80 

SIMM 

6450608 - For 70A21 

2MG х9 - 80ns 

6450603 

For 70661 , 70-121 

502 & 505X 

1MG x 9 - 80ns 

6450375 

1MG For 80-041 ....$ 


"Y 


6450379 
2MGT for 80-1118311 
.$579 


$325 
“10 or more units ...$289 


Tests all parameters except speed 
64x1/256x 1/ 1Mx 1 
64x4/255x 4/4Mx1 


UNI-002 RT... B d $149.95 
Tests speed plus parameters 
64x1/2565x 1/ 1M x1 


ИМ!-003.ВТ......................................... $199.95 
Tests standard SIMM Modules 


TYEAR WARRANTY 


VIDEO ADAPTERS 
ATI TECHNOLOGIES 


VGA WONDER 512™ (512K video memory) 
High performance VGA graphics. 100% register- 
level compatibility in VGÀ , EGA, CGA, MDA 


VGA WONDER 256™ (256K video memory, 
user upgradable) Same as VGA wonder 512™, 
except with 800x600 in 16 colors and 1024x768 


in 4 colors. 


BOCA 


DUAL GRAPHICS ADAPTERS Provides 
Monochrome and Color as well as having a standard 
paraliel printer port. Auto Switching configures card 
lo mode and type for the monitor you attaich. Sed 


c Ó- $ 
UNITEX 


MONOCHROME GRAPHICS CARD .......... 
with PAR port • MGA/Hercules 
COLOR GRAPHICS CARD ......................... $39 
RGB color with PAR port * MGA/CGA/Hercules 
ЕСА САНР.................................................@% 19 
640 x 480, 16 color, EGA/MGA/CGA/Hercules 
VGA CARD ......... سے‎ $149 
1024 x 768. 16 col 


e 


ADVANCED 


MATH CO-PRO 
* Up to 200% Faster 

than Intei'^ Math-Co's 
* 5 year Warranty 


IMG x 1 - 120ns....: 
IMG x 1 - 100ns..... 
Q1MGx1- 80ns... 
JMGx1- 70ns.. 


256 x 1 - 150ns ..... 
256 x 1 - 120ns ..... 
256 x 1 - 100ns .... 
256x1- BÜ0ns.. 


256 x 4 - 120ns ... 
256 x 4 - 100ns ... 


256 x4- BÜns.. 8087-3(5MHz) 


B087-2(BMHz)... ..... 
cel —P 


64 x 1 150ns . ue 


64x1-120ns _... 
64 x 1-100ns. 


4 - 100ns 
64x4- BONS. 


256 x4STATICCOL 
514258-100ns 


AST386MODULES 


| PART NO. |:мсрмо! 


VIDEO RAM FOR: 
VGA CARDS | 

64 x 4 - 150ns 

64x 4: 120ns .......$5 


64 x 4 · 10005 ........ $7 
Avallable in DIP or ZIP 


HEWLETT-PACKARD 
LASERJET MODULES 
EMD  * IP * 


EVEREX EvarCom 12 
EVEREX EvarCom 24 
EVEREX External 2400 


UNIFEX 12601 
UNITEX 1200E 
UNITEX 24001 
UNITEX 2400E 


"SUPER FAX 


Provides fully concurent background 
operaron. Allows uscrtotransmit, receive 
and sew ducuments on sereen. Once in 
memory, the transmissions may be edited 
lor retransmission, printed, stored for 
future. or discarded off your hant drive. pe EINCLUDED 


CAL oL FX 


SCAN =~ 
MAN zs 


UNITEX PRICE 


300dpi High Wes, 
resolutío 
lexi/graphicg". 

scanner, Automatic sheet feeder 
permits up ta 5 sheets, provides 
up to 32 shades of gray. 


scan mun is a 1-400 Multi- 
Resolution Scanner. Real time 
i neration while 
! sing this hand 
anner makes faxing your 
anned images a simple wave 
f the hand. 

CAL W2BL 


INCLUDES 
3 8 хеш 
SUPER FAX 


CAL 003BL 


INCLUDES 
CALCULUS 
SUPER FAX 


WEEKLY 
SPECIAL 


Rampage Plus 
286 
Up 10 AMG 
Expanded 


сата! 
to BMG 
p , 


on 


256 and or IMG 


6450604 


Module tor 
"OE6! 121 
50Z & 55SX 


2MG*9 Büns 


1:9 UNITS 
$325 


10 or.more units 


IDEA Max/ 
MC 
far PS 2 MOD 
5060 & 80 Up to 
12 MG ёхіепаед 


memory. up io SMG 


Bl expanded 


10!созмв 
$219 


IBM BRAND 
IBM AT 


Memory Bd 
expands to ЗМС 


pon 
IBM PART # 
55X3560 


NO SLOT 
CLOCK 


m LJ D 4 ^ 
ОСК TOF rt, апа 


ony $25.00 


2 YEAR WARRANTY 
ORCHID 


RAMQUEST EXTRAThe only Muttifunction card 


that provides up to BMG and two saria! poris on 
one board for the IBM PS/2 Models 50, 60 & ВО. 
Guaranteed EMS 4.0 and OS/2 compatible. Easy 
to install with only 4-keystrokes. Uses 256 and/ 
or IMG SiMM's 


RAMQUEST EXTRA 16/32 The only 0-8MG.0 
wait stais card tor PS2 mod 50, 60, & 80 which 
fully supports both 16 and 32-bit memory access. 
Inctudes 1 SER and 1 PAR pon plus afroo serial 
cable. EMS 4.0 and 05/2 compatible. Uses 256k 
and/or 1MG SIMMS $299 


ACCELERATORS 


TINY TURBO 286 Low-cost, high-speed, hall siot 
РСІХТ - Accelerates your PC/XT with an BMHz 
60286 microprocessor, 80287 math chip socket 

$229 


TINY TURBO XT High-speed hall slot accelerator 
for PC/XT - Accelerates your PC/XT upto 4 times 
lasterwitha 12MHz 80266 microprocessor. $2589 


EVEREX 

RAM 3000 DELUXE Up to 3MG. Selectable 
memory addresses, Expanded Memory 
Specilications (EMS) 4.0 / OS/2. Can be used to 
backfill base memory up to 640K and the rest as 
expanded and/or extended memory. Uses 256K 
ERAM risiede EP er a sd 

|, P W— $139 


RAM 8000 Up to BMG capacity/suppan fo base, 
extendedor expanded memory in any combination. 
Fully compatible with Lotus, Intel, Microsoft, EMS 
4.0, EEMS. Supports Multi-Tasking and DMA 
Multi-Tasking in hardware. Software configurable 
(no dip switches to set). Full 16MG window for 
future expansion . Zero wait state. uses 1MG 
DIRAM. E $279 


RAM 19000 Upto 10MG capacity/suppar to base, 
extended or expanded memory in any combination. 
Compatible with Lotus, Intel, Microsoft, EMS 4.0, 
Operates with no additional wait states. Uses 1MG 
D-RAM o-an 1 


1 
NEWER TECHNOLOG 
MEMORYZATION Fits ai popular 
Micro Channel computers including BM PS/2 
Models 50, 502, 55, and 60. Can provide up io 
16MG of extended memory (using 2 boards), LIM/ 
EMS Ver. 4.0 expanded memory - ail or a portion 


MEMORYZATION? Fits all popular 


Micro Channel computers including IBM PS/2 
Models 70 and 80. Can provide up to 16MG о! 
extended memory (using 2 boards), LIM/EMS 
Ver. 4.0 expanded memory - ail or a portion with 
thelatest LIM 4.0 software applications. Supports 
DOS, OS/2, XENIX and UNIX. Simple to install, 
no Switches to set. SOFTWARE included. Uses 


256K x 8 or 1MG x 9 SIMMS ................. 
CONCENTRATION Fit ai popular 


286/386 computers including slimline systems 
like ihe IBM XT286. Four modes of operation are 
available: Up to 15MG of AT extended memory, 
Up to 32MG under the ne LIWEMS 4.0, 0-640K 
conventional memory, or up to 128MG high speed 
ram disk (using four boards}. Supports DOS, OS/ 
2, XENIX, UNIX/386, WINDOWS/386 and other 
multi-user environments. Totally switchless 
installation. SOFTWARE included. Uses 256K x 


Sandor IMG х9 SIMMS ............................... 


Y | 


(714) 251-8 689 


MEMORY EXPANSION BOARDS 


IBOCA RESEARCH 
TOPHAT The TophAT has 128 soldered on the 
board which results in a lower profile. Maintains 
the ability to backfill conventional memory from 
51210540К ina 16-bit AT type machine. Operates 
at CPU speed up to 10MHz $89 


BOCARAM/XT А tull length expanded memory 
board for the IBM PC/XT/AT and B-bd PC bus 
compatible, operating al CPU speeds upto 1 2MHz. 
BOCARAM/XT™ uses standard 256K RAM chips 


BOCARAM/AT Conventional, expanded and/or 
extanded memory lor the IBM АТ and 16-bit 
compatibles. Operates in a system up to 16MHz. 
Uses standard 150ns RAM chips. Can bring 
conventional memory up to 640K and provide а 
maximum of 2MG LIM EMS 4.0 and/or max 4MG 
of extended memory $149 


BOCARAM/AT PLUS The BOCARAM/AT PLUS 
offers conventional, expanded and/or extended 
memory for the IBM AT and 16-bit compatibles. 
Operates in а system up to 33MHz and is set up 
through software, with configuration stored in the 
EEPROM. Uses 120ns i MGRAM chips. Available 
in four configurations; OK up to BMG $149 


BOCARAM/AT LO PLUS This AT VO card offers 
conventional, expanded and/or extended memory 
as weil as VO capabilities for the ІВМ AT and 16- 
bif compatibles. Operates in a system up to 
33MHz and is set up Ihrough software, with 
configuration stored inthe EEPROM. Uses 120ns 
1 MG RAM chips. Available in four configurations; 
OK to8MG $169 


BOCARAM 30 А full length expanded memory 
boardíor the IBM PS/2 Models 25, 30 and true &- 
bit PC bus compatibles that utilize 3.5 inch floppy 
drives. Tha boarduses standard 256K RAM chips 
and provides up to 2MG of expanded mamay ES 


$ 


BOCARAM 502 2MG, 0 wait state expanded and/ 
or extended memory board design for IBM PS/2 |. 
Models 50.502, 60 and Ine compatibles, Uses 
standard 1MG 100ns D-RAM chips. TRAM 
(Translation RAM) is used to mapout bad memory 
sections during power up and to insure long term 
compatability with OS/2 169 


BOCARAM 50/60 Up to 4Mg for Modal 50/60 • 0 
wait state expanded, extended and base тето 
*Uses 1MG D-RAM ..................................@1Ю 


VO ХТ Extends the peripheral capabilities of IBM 
PC's, XT's and compatibles. Connects to an 8-bit 
PC bus and provides one 25-pin parallel port, one 
9 pin serial port, an optional 25-pin serial port, and 
Cero A ..— 


VO AT Extends the peripheral capabilities of IBM 
PC's, ХТ and compatibles by providinga 9-pin 
serial port and a 25-pin parallel port. Optional 25- 
pin serial port also available for future expansion. 
installation of this 8-bit board is easy -- simply sel 
the jumpers and install 69 


BOCA MCA PARALLEL CARD For PS/2 .$99 


BOCA MCA SERIAL CARD For PS/2 


TOSHIBA LAPTOP 
KTT3100e/512 - 512K Memory Gard.......... $219 


$169 


and Hercules. Displays Super-VGA B00x600 in The тиц Highly functional. Fully | Can Back tll with the latest LIM 4.0 software applications. for Toshiba portable 3100c 

256 colors and 1024x768 in 16 colors. Swilchless | loaded. Cast effective FAX board supports eapari Supports DOS, OS/2, ХЕМІХ and UNIX, Simpleto | [KTT3100e/2 - 2MG Memory Card .......... $449 

installation. manufactured. install. no switches to set. SOFTWARE included. lor Toshiba poríable3100c 
CCITT Group 1 Uses256K x Sor tMGx9 SIMMS................ KTT3200/3 - ЗМС Метогу Card .........$91 


for Toshiba portable 3200 


lor Toshiba portable 


- 2MG Memory Module .....9399 


1497259 - For ps/2 MOD 50/60 
With OK. Expands to BMG 
Uses 256K SIMMs (IBM only) 
6450605 - For PS/2 MOD 70/80 $1149 
With 2MG. EXpands to BMG 
Uses 2MG SIMMs (IBM only) 
6450203 - For AT - Has 512K RAM 


UNITEX 
IMG Multifunction - for AT 
Expands to 3MG- has SER/PAR port 


256K DRAM 

384 Multifunction Card - for PC/XT 
Expands to 384K-SER/PAR/CLK/Game роп 
Uses 64K DRAM 


TERMS AND CONDITIONS 


No surcharge for MC or VISA 
Terms: MC » VISA * COD » CASH + AMEX add 4% 
Purchase Orders trom qualitied firms. 


Retail Office 
4025 S. Industrial Blvd. 
Las Vegas, NV 89103 


Corporate Headquarters 
17222 Armstrong Ave. • Irvine, CA 92714 
Phone: (714) 251-UNTX(251-8 6 8 9) 


Phone: (702) 732-8689 20% — RR raturns. Fax: (714) 251-8943 
Mon - Fri 8am - 5pm SEND ALL MAIL ORDERS TO Mon - Fri 7am - 5:30pm 
Sat 9am - 1pm P.O. Box 19772 Sat 8am - 2pm 

Irvine, CA 92713 


Circle 283 on Reader Service Card (DEALERS: 284) 


UNIVERSAL/GANG 


PROGRAMMER 
made in U.S.A. 


$695.00 
includes 
One Year 


HUSKY" programs EE/EPROMS, CMOS PLDS, 
and Micros. It's your best bet when low cost 
and quality are both important. 

From the people who make CUPL and ALLPRO. 


1201 NW. 65th Place 


Ft. Lauderdale, FL 33309 
LOL ID FAX: (305) 974 8531 


1-800-331-7766 
Circle 143 on Reader Service Card 
(DEALERS: 144) 


.9 TRACK 
TAPE SYSTEM 


€. FOR IBM PC/XT/AT 


* Mainframe to PC Data Transfer 

» High Speed Backup 

* All Software, Complete System 

• Service and Support, easy 
Installation 


call (818) 343-6505 or write to: 


CONTECH Computer Corp. 
P.O. Box 153 Tarzana, CA 91356 


CONTECH 


Circle 63 on Reader Service Card 


Data arque Processor" 


Onboard Intelligence For IBM PC/XT/AT/386 

• 16 MHz 80C186 for general processing 

» 20 MHz DSP56001 for digital signal processing 
¢ Sustained digital signal processing of 10 MIPS 


* FFT and FIR filtering without programming 
• Acquires analog and digital inputs to 235K s/s 
„ Buffers and processes input data as required 
• Updates analog ог digital outputs to 250K s/s 
* Over 100 commands without programming 
* Custom commands may be written in C 

Call for FREE Desno Diskette 


(206) 881-4286 
Microstar 2863 152 Ave. N.E. 


Redmond, WA 98052 
| LABORATORIES 7 FAX (206) 881-5494 


Circle 164 on Reader Service Card 


Small AT Systems 


Complete Single Board Solutions | 


For Hom and Disk Based Designs & 


m з 8086 Code Compatible 
256k m 
5 5 Seal Ports = 
CMOS (2 watt) 45'x7T 
Expansion: mace gh for — x cards 


ep SCSI, Printer, Keyboard 
Software: DOS and Applications on ROM 
Debug Monitor, BIOS, Utilities 
Source code available 
Cards $299 
NAN Systems $449 
Ж, 303-444-7737 


{ах 303-444-9983 
| systems 655 Hawthom Ave., Boulder СО 80304 


/ 


PREMIUM quay BULK . 


aie $ 109. (w/Cabie: XT or AT or Mac) 


2 20 аа مد‎ PE a ть ah Dae 


T up” ДД woow ver 


12132 Sherman Way, N. Hollywood CA 91605 
CALL OR MAIL 


CEST Ra e Co 


CORT EXcorroranon 
MASTER CONTROL 


For Industrial Control and Multiple 
File Server s wl a sing Control up 
to 16 CPU' a single Monitor 
and Keyboard 


* Units to Control from 2 to 16 CPU's 

* Enclosed Keyboard Drawer and 
Monitor (5 inch screen) 

* 16 Gauge Steel Rack — mount 
construction, Double-plated 

* Black Anodized Aluminum 
Faceplate 


CORTE Xcorporanon 


(612) 894-3354 - Fax (612) 894-2414 
12274 Nicolet Ave. S. • Burnsville, MN 55337 


Circle 65 on Reader Service Card 


Circle 76 on Reader Service Card 


3M WORLDWIDE SALE 


DS-DD Export Quantity Discounts DS-HD 
5.29 525" 3M Brand Diskettes ...... 10.79 
8.69 . з50" зм Brand Diskettes ...... 

18.95 ...... 8.00" зм Brand Diskettes ...... 


"""occn»ao B Ж ъё? ЫМУ WWE ee tt ee es 


"2224 


1200' w/tape seal ..... 895 DEC TK-50 ......... 25.95 
2400' witape seal ....11.95 DEC TK-52/TK-70.... 39.95 
3600’ w/tape seal .... 18.95 IBM-3480 ........... 4.95 


5'4"-Head clean kit....3.95 ЗМ Flip'N'File-5'4" .... 3.95 
3%"-Head clean kit ... 10.95 ЗМ Flip N'File-3" ....2.95 
Plotter Pens/pk 5 ..... 5.95 ЗМ Diskcover/50-5'À .. 7.95 
3480 Cleaning Cart ...15.95 ЗМ DataSaver-5'4” .... 3.95 


Ф оаоаоеа 


DS-DD Quantity Discounts Available DS-HD 
4.59 525" BASF Brand Diskettes ..... 7.49 
3.50 BASF Brand Disketes... 15. ~~! 


EA 


2400 w/ tape seal ....10.95 600 T—--- 
1200 w/tape seal .....7.95 300 Ларе seal ......5.45 


maxell *Free 11th Disk 
while supplies last 
5.25" 05/00 5.25" DS/HD 3.50" 05/00 3.50" DS/HD 


5.59*  10.89* 8.59 16.99 
SONY BULK 


3.50" DS 3.90" HD 3.90" 05 3.90" HD 


8.59 bx 16.99 х | .45 1.39 
COLOR DISKETTES 


9.25" 05/00 5.25” DS/HD 3.50" 05/00 3.50" DS/HD 


397 69% 69 1.49 


*WITH SLEEVES, LABELS AND W/P TABS 


No-Logo Bulk Diskettes 


5.25" 05/00 5.25" DS/HD 3.50" 05/00 3.50" DS/HD 


27* д9 48 — 139* 


*WITH SLEEVES, LABELS AND W/P TABS 


PRINTER RIBBONS STORAGE BOXES 


Apple Imagewriter ...... 295 Disk File/60-5% ....... 5.95 
Brother HR/15/25 ...... 495 Disk File/50-3% ....... 5.95 
Citizen LSP 1200 ...... 3.95 МР-10-5'4............ 1.50 
Epson MX/FX/RX100 ... 3.55 МР-10-3%............ 1.50 
Genicom 1025 ......... 4.95 White Box/10-5'4 ....... .39 


IBM Proprinter......... 395 White Box/10-3% ....... 39 
NEC PL/P2IPS 3.95 
Okidata 182-193... 3.95 Call for other ribbons 


Panasonics KEP 3.95 and accessories 


TERMS: No surcharge on VISA, Mastercard or AMEX Order 
md aging and p processing = $2.95 per order. COD orders add $3.95 

-95/5 cartridges; $0 8 95/50 diskettes. PO's accepted 
m pe institutions on Net 30. Bank Draft. Т/Т or L/C 
Dun Price "pp for сие n disks or 10 cartridges). For 
quantities less than 1 case add 5 


Toll Free Order Line: information Line 


1-800-523-9681 1-801-255-0080 
TLX-9102404712 FAX-801-572-3327 


i DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
213 Cottage Avenue 


P.O. Box 1339 Sandy, Utah 84091 


MAY 1990 * BYTE 355 


Circle 296 on Reader Service Card 


$585 


(COD. VISA. MC. AMEX ) 


UNIVERSAL 
PROGRAMMER 


HFN 
MTR 


Ш PROGRAMS 

— E(EJPROMs upto 4MBits & 16Bit wide 

— PALs from AMD, MMI, TI, NS, CYPRESS etc. 

— 22V10 from AMD, ATMEL, Tl, SAMSUNG & CYP- 
RESS. 

— EPLDs from ALTERA INTEL, TI. 

— GALs from LATTICE, SGS & NS. 

— FPLs from SIGNETICS. 

— PEELs from ICT, HYUNDAI & GOULD. 

— BIPOLAR PROMs. 

— SINGLE CHIPs (8748, 8751 & 87C51 series) 


Ш SUPPORTS 


— 32Bit WORDSPLIT with 4 GANG adaptor. 

— PALASM2/CUPL/ABEL/TANGO/ OrCAD ЈЕРЕС files. 

— PAL VERIFICATION using TEST VECTOR. 

— GAL electronic signature recognition. 

— 87C451,63701 X/Y/V & 63705V with adaptor (option) 

— Tests ICs (TTL, CMOS)& D/S Memorys ICs with user 
definable test patterns. 


Ш Package includes software, programming module, high 
speed mtertace card ana Cable. 


@ OPTIONS 


= es LCC, SOIC, and FLAT-PAK 
— 4 Socket adaptor for E(E)PROMs. 
— Socket adaptors for micro controllers. 


LOGIC PROGRAMMER $395 


— PROGRAMS PAL, GAL, PEEL, EPLD 
— Pull-down menu driven softwere 


E(E)PROM PROGRAMMER 


— Programs 16K-1024K EPROM, CMOS. 
E 9 1, 4, 8, 16, Gang Programmers. 


Ш QET-140 ($295) 
+ Erases any 

EPROM just. 

4 seconds. 


ll ET-140 ($95) 
* Erases upto 
9 EPROMs 


m PM Dis Vae 


1YEAR WARRANTY & 30 DAYS MONEY 
BACK GUARANTEE 


Call Now 1-800-541-1975(Toll Free Order) 
TEL.(408)727-6995 FAX.(408) 727-6996 


473 Sapena Ct.,Unit 26, Santa Clara CA95054 


356 BYTE * MAY 1990 


I ET-265 ($285) „э-н — 


ALL NEW ЇН 
9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 
complete for only 
$2,595.00 
1 YEAR WARRANTY 


e IBM/ANSI compatible at 800*/1600/3200 bpi 
e Controller, cables and software included 
e interfaces for PS/2*, Xenix* and DEC* 
e SCSI*, AT or MCA* Bus I/O at 25/50/100 ips. 
* optional 


AKSystems Inc. 
20741 Marilla St. Chatsworth CA 91311 
TEL:818/709-8100 FAX: 818/407-5889 


* 322 
Ж 


aur 
LJ 


e intel 8052AH-BASIC CPU 
e PROM programmer 
e Now requires 5V.Supply only 
e Enhanced memory mapping; 
Supports 2K-64K devices 
to a total of 128K. 


Still only $228.00 QTY 1 
Call Now! (603) 469-3232 


Inquire about our PKS 8051-8052 product development 
kit for the IBM PC/XT/AT: $595. and 8051/8052 BASIC 
compiler. $295. 


inary Technology. Inc. 


Num OX 
Main S! * PO Box 67 » Menden NH Q3770 


REWRITABLE/ERASABLE 


OPTICAL DISK DRIVE 
SYSTEM 


and DIRECTLY ACCESS vast amounts of 
information on a REMOVABLE disk! 


* *REWRITABLE/ERASABLE" allows user to read & write 


over and over up lo a million times. Direct or random 
access at speeds comparable ю a hard disk. 


* CAPACITY: 650 megabytes (1024 bytes/sector) or 594 


megabytes (512 bytes/sector) of recordable data. 
High track density-15,000 tpi 
*DATA LIFE: 10 to 25 years with no degradation. 
Immune to EMI or RFI emmissions. 
Applications: IBM PC or Compatibles/ Novell (LAN) / Wang VS 
Coming Soon: HP? NCR DEC / Apple MAC 2/ Jukebox 
Only $5500 * Орка disks - $290/ea. 
Includes software, disk drive ti Ra Н 
and all cables. 
ADC APPLIED DATA 14272 Chambers Road, 
COMMUNICATIONS Tustin, CA 92680 
Qutside СА: 1-800-221-5486 TEL: (714) 731-9000 
. inside CA: 1-800-334-5496 FAX: (714) 838-7172 


Circle 20 on Reader Service Card — 


| EZ-ROUTE VERSION Ii 


SCHEMATIC TO PCLAYOUT $500 
INCLUDES AUTO ROUTER 


EZ-ADUTE Version Il from AMS for IBM РС, PS/2 and Com- 
patibles is an integrated CAE System which supports 25b 
layers, brace width from 0.001 inch to 0.255 inch, Пека 


gmi SMD components and outputs on Penplotters as well M 


&5 Photo plotters and printers. 
Schematic Capture $100, РСВ Layout $250, Auto Аошіег $250. 
FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 
1-800-972-3733 or (305) 975-9515 
ADVANCED MICROCOMPUTER SYSTEMS, INC. 
1321 N.W. 65 Place - Ft. Lauderdale, FL 33309 


LPC Serial/2A 
HDLC/SDLC Data 
Communication Controller 
for IBM PC/AT Bus 


* Dual Channel Synchronous 
Controller (285C30) 

e Runs 800K BAUD 

• Full Duplex DMA 

• HDLC LapB software option 


Tel: (408) 496-1881 
Fax: (408) 496-1 


Circle 57 on Reader Service Card 


Computers for the Blind 


Talking computers give blind and 
visually impaired people access to elec- 
tronic information. The question is 
how and how much? 


The answers can be found in The 


Ё Second Beginner's Guide to Personal Com- 


puters for the Blind and Visually Impaired 
published by the National Braille Press. 
This comprehensive book contains 


reviews, written by blind users, of soft- 
ware that works with speech. 


Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street Boston, MA 
02115 
(617) 266-6160 


$12.95 for braille or cassette 
$14.95 for print 
NBP is a nonprofit braille printing 
and publishing house 


SE 


ыы Lu LÁ am 


cene" Full Page 


Includes Free Photo Graphic Scanning and Editing Software 


· 300 Dots Per Inch - Fast...7 Seconds Per Page 
» Automatic Sheet Feeder » Up to 32 Gray Scales 

. Includes PC/AT Interface Card • One Year Canon Warranty 
. Software Selectable 300/200/150/75 DPI 


Monitor Optional 


—A PROVEN BEST SELLER— 
. 8088 microprocessor rum- • 150 watt power supply 
| mning at 10 MHz or 4.77 - 8087 socket 
= 640KB . Front panel display 
. 5.25" 360KB RAM Drive „ 102 Key enhanced keyboard | 
+ Dual diskette drive mnie Serial RS-232C port 


. Parallel printer port Game port 
. Eight XT expansion slots . „ Clock/Calendar 


Monitor & Hard Drive Options 


Floppy 20 30 
Only Megabyte Megabyte 


Complete Monographics System 
598 | *798 | 5848 
Complete Color System 
698 | 5898 | 5948 
Complete VGA System 


$898 | $1098 | 51148 


JADE COMPUTER 
| PRO-286 


12 MHz 


= $698 


Tri 


P s Г 


—286 POWERHOUSE— 


+ 80286 processor running at 


12 MHz or 20 MHz » 80287 socket 
+ Zero wait state e Clock/Calendar 
* | Megabyte of RAM * 102 Key enhanced keyboard 


· 1.2 MB or 1.44 MB drive 

- Hard/Floppy controller 

- Six 16-Bit & Two 8 Bit 
expansion slots 


+ 200 watt power supply 
» Norton S... 137/203 

» Landmark 16/25.9 

* One Year Warranty 


Monitor & Hard Drive Options (12 MHz) 
Floppy 40 80 
Only Megabyte Megabyte 
à Complete Monographics System 
798 | *1098 |1398 


Complete VGA System 


|*1098 | *1398 |*1698| 


For 20 MHz System Add *298 


Scanner . 


Deluxe OCR Software... 168 


», 80386 
16 MHz (SX). 20 MHz. 25 MHz 


. 1 MB RAM expands to 4 MB - 
} . 364K Shadow RAM ‚ 200 | | 
. 1.2 MB or 1.44 MB Drive | 
„ 1:1 interleave Hard Disk/ 


2388] 


XL. Price 51895 


Super-386 
16 MHz (SX) 
5898 
Monitor Optional 


25 MHz 


$1398 51498 


25 MHz Cache 33 MHz Cache 


$1898 52398 


—FIRE BREATHING 386— 
r running at » Full size case 
‚ One 32-Bit, Five 16-Bit 
Two 8-Bit slots 


& 33 MHz 
102 Key enhanced Keyboard 


» Norton SJ. 18/23/31.6/31.6 | 


Floppy Disk Controller » Landmark 21/25.5/326/43.5 


. 80386 socket 


Monitor & Hard Drive Options (16 MHz SX) 


Floppy 40 80 
Only Megabyte 4 Megabyte 


Complete Monographics System 


$998 | $1398 |51598 


Complete VGA System 


$1358 | 51698 |1898 


For 20 MHz add *488 For 25 MHz Cache add *988 
For 25 MHz add *598 Far 33 MHz Cache add *1758 


J’ Panasonic Tripplite Line Stabilizer Modem 
EPSON papas " n 600 Watt Line Conditioner ..... $98 1200 intemal w/software ......544 
LX-810 ...5178 К 1191 2238 1200 Watt Line Conditioner ...5158 B087 ...... 388 80287-12 .5278 2400 intemal w/software .......574 
FX-850 ... .Call К ein 1800 Watt Line Conditioner ...5188 8087-2 ...5118 80387-5Х .3318 1200 baud extemal .....4.....588 
FX-1050 . . .Cail KX-1624 "428 — 8087- 1" -.°158 80387-16 .5348 2400 baud extemal ....,.....5128 
L510 ...93928 е. VGA Package 80287....%128 80387-20 .388 2400 PS/2 intemal . .........3198 
10-850 ,.. .Call 80287-8 ..3198 80387-25 .°488 
PAY TE са Сага $4 48 80287-10 .°228 80387-33 . 58 
.. „Са 
m r PanaSync Monitor 
ical tor $298 EN ee» ITT Co-Processors | | 1024x768 
Ж эку Monitor gaoa rd 14" .28 Dot Pitch 
EPL-6000 Laser Printer....5999 Mens 5198 2C87-12 ....3268 
© HEWLETT 2C87-10 ....92228 2C87-20 ....5328 Logitech 
PACKARD - мире” LogiMouse Serial ......... 
New LaserJet IIP......„ 51098 моо ТУ HEWLETT | Hard Disk Sale only Controller LogiMouse Hi-Rez, Bus .....,...988 
^ ame jl. e... 71698 for Your UJ PACKARD 20 MB 60ms 5198 5248 LogiMause Hi-Rez Serial ..... ...98 
Р. DeskJet Plus ...... РТ 5698 $ 20 MB 35ms 5248 5298 
; stScript LJ IIP/II/ 111 $398 Microsoft 

OIE STA Мас... ЭВАН Pop 25 in Mmmm WIP . 8278 30 МВ 60ms 5218 5268 BUS Mouse 
Extra Топег.................. *98 PDP 25 in 1 (172 Fonts) LJ IIl . . ..5398 30 МВ 35ms 5288 338 200 DPI © 

Extra Ink Cartridge ............ 319 PDP Plotter in a Cartridge ІРЛ 5248 40 МВ 40ms $298 $348 w/Menu Software 

Tripplite Battery Back-up 74 MB Memory Card for LJ 1/10 40 MB 28ms 5348 $398 - 

450 Watt UPS ..............°З9В Without RAM .98 2MB 60 МВ 40ms 388 448 Scanner 

Ed Er Bree o rero tre 5498 80 MB 28ms 3538 5598 Complete hand Scanner „ .. 98 
1200 Watt UPS ............. 5698 New! Memory Card for Ш ПРИН 120 МВ 28ms %698 5768 Diamond Flower HS-3000 Plus. .5198 
3%” Disk Drives | Without RAM 3148 2 MB 150 МВ 23ms 998 51098 Keyboard — ; 
720K internal/external .... 578/178 T 40 MB Tape Back-up ......... $268 102 enhanced click....... an OG 
1.44 MB internal/extemal . 588/5188 150/250 MB Tape ...... 5628/5728 Keyboard Drawer. ............. 334 


No Surcharge 
for yen les 


California 
Torrance, Costa Mesa, Woodland Hills 
Kearny Mesa, Sunnyvale 


Mata н 


Texas Georgia Arizona 
Addison, Houston Smyrna Phoenix 
Net all items її stock at nur nine retail locations 


Circle 123 on Reader Service Card 


4901 W. Rosecrans Ave. Box 5046, Hawthorne, California 90251-5046 213-973-7707 


Continental U.S.A. 1-800-421-5500 

— 10 Day Money Back Guarantee 
We accept checks, credit cards (or purchase orders from qualified firms and institutions.) No 
surcharge on credit card orders. CA., TX, GA. & AZ. residents add sales tax. Prices and availability 
subject ta change without notice. 54.00 minimum shipping and handling charge. 


MICAOCOMPUTEA 
MARKETING COUNCIL 
ttm! (heed PAs keta oy As 


[ADE CO 


Inside California 1-800-262-1710 
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` BACK ISSUES FOR SALE 


BYTE 


Limited Quantities — Order Now! 


1987 1988 1989 1990 

January к В. 
February 
March 
April 


May 


June 


July 
August 
September 
October 


November 
December 


Inside the IBM PCs 


Rates (postage and handling included): 


ИЕ БО BYTE ИШИ E — $6.00* "— T 

BYTE '83—84 Index ......... eere rene trente nonae $4.00 Please indicate which issues 
BYTE lp ee $4.00 you would like by checking 
BYTE 1988 Index........ccccccceceseeeeececccceccsceseececesecceseccs $4.00 (V) the boxes. 

1985 Inside the IBM PCs ...............ccccceccccesceccerceccesesees $4.00 | 

1986 Inside the IBM PCS ............ eee $5.00 Send requests with payments to: 
1988 Inside ee $6.00 BYTE Back Issues 

1989 Inside the IBM PCS ................ eee eene $6.00 à й 

нону жр бнт" One Phoenix Mill Lane 
*December 1988 $3.00 — Peterborough, NH 03458 


(603) 924-9281 
The above prices include postage in the U.S. Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign countries (surface delivery). European customers 
please refer to Back Issue order form in International Advertising section of book. 


O Check enclosed. Payments from foreign countries must be made in U.S. Charge: O VISA О MasterCard 
funds payable at a U.S. bank. 

MN с. э ee csl an Card # 

Piso. Ja————————"ÉÁn— س‎ Exp. Date 

^ ————. —— —M"ÓeÓ Signature 


All orders must be prepaid. Please allow four weeks for 
delivery. 
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E/EPROM & MICRO 
PROGRAMMER 


$895 


MEP-I4O includes: software, cable, user's 
manual, 2 free software update coupons, 
toll-free technical support, one-year warran- 
ty & a unconditional 3O-day money back 

оагапіее 

a fragen 24-, 28-, 32- & 40-pin E/EPROMs 

Ш Supports 874X & 6875X series 
microcontrollers 

Ш Connects to a standard parallel port 

Ш 32-pin model, EP-II32, available for $695 


The Engineer's Programmer?" 
CALL TODAY 800-225-2102 


гг гт гл 
Р MICROSYSTEMS 
10681 Haddington, #190, Houston, TX 77043 
713/461-9430 FAX 713/461-7413 
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8051 68HC11 
ns ammi. EMULATORS 


س 


aie 


For info call: 


eee (02) 654 1 
— ÁO «os (0222) 38 76 38 
TS oe ee +31 1858-16133 
A M ‚..... (02) 85 81 11 
BNI 90-452 1255 
France,........ аас eie ne (01) 69 412 801 
Great Britain ........... ,. 0962-73 3140 
fsrael ....... NEU TR (03) 484832 
t ee (011) 7710010 
CON с „ИЕ, (02) 784 7841 
New Zealand ............ (09) 392464 
Pat ................ (01) 83 56 70 
Scandinavia ............. +46 40922425 
5пдароге............... 065 743-2086 
в. О o. (93) 217 2340 
Switzerland .............. (01) 740 41 05 
Te c (02) 7640215 
qe ee (02) 281-9596 
КЕРТ ge 08131-1687 
NALE (408) 378-7869 


NOHAU CORPORATION 


51 E. Campbell Ave. * Campbell, CA 95008 
(408) 866-1820 


му we 
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hg Laser Printers/Scanjet Plus 
Le Interface/Plotters — Call 


Memory for Hard Drives, Tape Backup 
for above and Sun & DEC Systems 


=F compa é ALR 
= =EVEREX AST & other 


XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 


Gov't, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 


SURAH inc. 


44912 Osgood Road, Fremont, CA 94539 
Ph: (415) 651-5101 Fax: (415) 651-5241 
1-800-543-1001 
VISA, Master Card accepted. w/se 
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Cross-Assemblers ss low as $50.00 
Simulators as ow as $100.00 
Cross-Disassemblers . tow a: $100.00 
Developer Packages 


as low as $200.00(a $50.00 Savings) 


A New Project 
Our line of macro Cross-assemblers are easy to use and full featured, 
including conditiongl assembly &nd unllmited include filas. 


Get It To Market-FAST 


X walt until the hardware is finished to arr c. Gur 
и 


imulators can test your program logic before the h 


No Sourcel 
A minor glitch has shown up In the firmware, and you can't find the original 


source program. Our line of disassemblers can help you re-create the 
original assembly language source. 


Set To Go 
Buy our developer package and the next time your boss says "Get to work.*, 
you'll be ready for anything. 


Quality Solutions 
PseudoCorp has been providing quality solutions for microprocessor 
problems since 1985. 


BROAD RANGE OF SUPPORT 
e Currently we support the following microprocessor families (with 
more in development): 
RCA 1802,05 Intel 8051 Intel 8096 
Motorola 6801 Motorola 68HC11 Motorola 6805 
Motorol MOS Tech 6502 WDC 65002 


a 6809 
tel 85 Zilog 280 NSC 
roia 8000,8 Мо гоа 68010 intel weiss 


e All products require an IBM PC or compatible. 
So What Are You Waiting For? Call us; 


PseudoCorp 


Professional Development Products Group 
716 Thimble Shoals Blvd, Suits E 
Newport News, V A 23606 


(804) 873-1947 FAX: (804)873-2154 
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Single Board Computer 


E d Ж =, 


^ RAM; EPROM 1, real-time clock, watch dog: 


timer, 44-pin 4.5" х 6.5" РСВ 

EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/battery, analog I/O, serial 1/0, 
parallel 1/О, counter/timer, ІЕЕЕ-488, 
EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/display. 


Wintek Corp. 

1801 South Street 
Lofayetie, IN 47904 
347-742-8428 
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9-Track Tape Subsystem 
for the IBM PC/XT/AT 


Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com- 
patibles. Subsystems include 7” or 10%” 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa- 
tion, call us today! 


[JUALS TAR, 


9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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PC BASED UNIVERSAL - 
DEVICE PROGRAMMER 


ә Programs EE/EPROMs, MICROs, BIPOLARs,PALs, GALs, EPLDs, PEELS. 
(current libraries support over 900 devices by over 35 manufacturers). 

e Software driven pin drivers, D/A generated programming voltages (8 bit 
DACs used to generate voltages from 5-25V with 0.1V resolution for all pins). 

e Fast device programming / verify / read via dedicated paralle! interface. 

@ Upgradeable for virtually any future programmable devices up to 40 pins. 

e Self-subsistent operation. No additional modules or plug-in adapters required. 

e Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands include: Fill, Move, Insert, Delete, Search. Data entry can be Jane 
in ASCII ar HEX form. FUSEMAP EDITOR for Logic devices. 

e Friendly Menu-Driven interface, Device selection by P/N and Manufacturer. 

e Supports 8/16/32 bit data word lormats. 

e Programming algorithms; Normal, Intelligent 1 & If, Quick Pulse Program- 
ming. Automatic selection of fastest algorithm for any given part. 

e Verify operation performed at normal & worst case operating voltage. 

e Functional test: JEDEC standard functional testing for logic devices. 
TTL Logic functional test for 74xx/54xx series devices and memory devices. 
Test library can be updated by the user. User definable test pattern generation. 

e File formats accepted: JEDEC (full), JEDEC(kernal), Binary, MOS Tech- 
nology, Motorola Hex, Intel Hex, Tektronix Hex. 

e Base price ($695) includes Interface card, cable, Memory + Micro + Bipolar 
library, TTL/CMOS/MEMORY device test capability, one year free updates. 

e Complete price ($895) includes all of the above plus Logie Device Library. 

e Library updates can be received via (Yoppy or B&C Customer Support BBS. 

e Full t year warranty, Customer support via voice line, Fax & dedicated BBS . 


e Programs EE/EProms, ZPRams,intel Micros, Flash EProms, Memory Cards. 
ө Stand-Alone Mode for EE/EProm and Memory Card Duplication / Verify. 

е All 24/28/32 pin EE/EProms to 4 MBits (upgradeable to 32 megabits). 

e Micros:874l/A,-2/A.-4,-8,-9,-51,-C51,-C5 1FA/B,-52,-53,-55,-C521,-C54 1,9761. 
e Model UP100 ( $345), Model UP200 ($495) accepts dedicated modules. 

e Memory Cards Programming Module (Seiko/Epson.Fujitsu.) - $145. 

e GANG Programming Module (4 sockets) - $145. 

€ Optional built-in Eraser/Timer module -$50; Conductive foam pad. 

e On-Board Programming capability; Custom interface modules available. 

ө User friendly Menu-Driven Interface Program for IBM-PC and Macintosh. 
e Can be operated with any computer containing an RS-232 serial port. 

ә OEM open beard programmer configurations available (from $245). 

e One year free software updates and Customer Support. 

e Customer support via voice line, dedicated BBS or fax; Full 1 year warranty. 


e Emulates 2716 througb 27512 EProms (2k to 64k bytes) with a single unit. 

e Megabit parts can be emulated with multiple units (Mega adapter required). 

e Connects to the standard parallel printer port. Uses standard printer cable. 

е FAST data loading via parallel printer port (64k bytes in less than 10 seconds). 

e Intelligent “tn-Cireuit-Emulator* type features include: Address Compare 
(witb HALT ouiput), Address Snapshot (for target addr. bus monitoring). 
Trigger Input (for external events monitoring), Programmable Reset Output. 

e Powerful Memory buffer editor. Selectable wordsizes (8, 16,32). 

e User friendly software. Command set includes: Load, Write, Display, Run, 
Type, Edit, Fill, Run-Command-File, Monitor, Port, Reset, Help, Calculator. 

e Cascadabie to 8 units. Includes target cable with Trigger, Halt & Reset clips. 

e CMOS model with NiCad rechargeable 9V baltery backup - $495. 
(Can be used in stand-alone mode; Built-in battery recharging circuitry.) 

е File formats accepted: Binary, Intel Hex, Motorola S. 


MC / VISA / AMEX Call teday for datasheets! 
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B&C MICROSYSTEMS INC. 


355 WEST OLIVE AVE, SUNNYVALE, CA 94086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)730-2317 
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Buy with 


Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will be a 
successful buyer.” These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 


e How long has the company 
been in business? 

e Does the company offer 
technical assistance? 

e Is there a service facility? 


e Are manufacturers warran- 
ties handled through the 
company? 

e Does the seller have formal 
return and refund policies? 


e Is there an additional charge 
for use of credit cards? 


e Are credit card charges held 
until time of shipment? 


e What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 


e State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


e Establish that the item is in 
stock and confirm shipping 
date. 


• Confirm that the price is as 
advertised . 


e Obtain an order number 
and identification of the 
sales representative. 


e Make a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 


If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


мс COMERTER™ 


mecra ra In | TE 


This message is brought to you 


by: 


the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 


MICROCOMPUTER 
MARKETING COUNCIL 


of the Direct Marketing Association, Inc. 
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68HC05 In-Circuit Emulator 
The TECICE-HCOS is a low cost real time | 
emulator for the Motorola 68HCO05 family of 


single chip microcomputers. Any host computer 
with serial port and terminal emulation software 
can be used with TECICE-HCO5. Base price is 
$1195.00. Complete development system software 
is available for MS-DOS computers including the 
Byte Craft Limited C6805 Code Development 
System which includes a 6805 C compiler with 


| Integrated Development Environment. 


TEC. т THE ENGINEERS 
EGE coitasorarive inc 
RR¥3 BOX 8C Barton, Vermont 05822 
Phone (802) 525-3458 FAX (807) 525-3451 
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Infra-Red 
Remote Control 
OCTACOMMS/IR 


Change TV channels from your PC. Control 
DOS programs from a hand-held remote. 


Use a PC to send and receive the infra-red sig- | 
nals used by hand-held remote controllers like | 


those used with TVs, VCRs and other devices. 


Maintains a database ofIR signals learned from | 
| your own hand-held remote controller. Hard- 


ware attaches to the serial port of the IBM-PC. 
Software for DOS 2.0 and greater. 


Price: $395.00 


Houston Computer Services, Inc. 
11331 Richmond Avenue / Suite 101 / Houston, Texas 77082 


(713)493-9900 
М/С - Visa - Discover - AmEx - COD 


OCTACOMM is a registered trademark 
el Heaton Corepuxr Services, inc 


Circle 115 om Reader Service Card 


THE GENERAL STORE 
RETAIL OPERATIONS SYSTEM 


The premier system for retail store management. 
Supports cash drawers, barcode readers, receipt 
printers, customer displays, digital scales and 
complete online credit card authorization. Controls 
all types of retall stores both hardgoods and apparel 
with complete size/color matrix management and 
reporting. севу to install and use. Fleld proven for 
speed and reliability. Provides all the features 
needed for today's retail merchant at a price far 
below comparable systems. Demo system available. 


xa, Accounts Receivable 
Point of Sale 

iX Inventory Control 
cyJAccounts Payable 

£y General Ledger 

| Mailing List 

Ph ...Multiuser/Network Ready... 


$995 Complete system 


: Dealer inquires Invited. 

Crichlg Data Sciences, Inc. 
(804) 471-0500 

P.O. Box 6420 - Virginia Beach, VA 23456 


Circle 67 on Reader Service Card 


DATA ACQUISITION 


ALL needs ! ANY computer ! 
e PC Software Included 


e Serlal, Modem, & Bus 
. • Stand Alone Ability 
3 = e Laptop & Handheld 
` <~ ePC & MAC Cards 
* Inexpensive 
e ОЕМ & VAR 
e RTU's 


Call for FREE DEMO DISK ! 


Specialists in portable and battery backed up 
as well as PC compatible modular systems. 


b d UR. = 
FSS ral E 
کے‎ 


Call for applications info: (201) 299-1615 
P.O. Box 246; Morris Plains, NJ 07950 
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PAL 
GAL 
EPROM 
EEPROM 
PROM 


87XXxx... 
LATTICE-MMI-CY PRESS-INTEL-TI-AMD-ALTERANS... 


Price is complete 
$1299-LA27100(100 MHz) 
$1899-LA27200(200 MHz) Робат Software 


FREE software updates on BBS 
Call - (201) 994-6669 
Link Computer Graphics, Inc. 
Де 4 Sparrow Dr., Livingston, NJ 07039 
FAX:(201)994-0730 
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=< QUARTERHORSE 


High Capacity 
Tape Subsystems 


for Disk Backup, Data Acquisition, and 
Archiving 
on IBM PC/XT/AT & PS/2 
Everything you need in a single high quality 
package: Drive, SCSI Host Adapter, Enclosure, 
and DSI's Backup Software. 


e 150 Mb 1/4" CT. 
e 320 Mb 1/4" CT $1,495. 
e 1.2Gb 4mm DAT.....93,195. 
e 2.3 Gb 8mm HS......... $3,695, 


$1,395. 


Optional Application Interface Library | 


(in "C™ available. Full Support. 


DATA STRATEGIES 
INTERNATIONAL, INC. 
9020 Capital of Tx. Hwy. Suite 570 


Austin, Tx. 78759 
(512) 338-4745 FAX (512) 345-1328 
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LOW COST 
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€ Serial Async, Communication up to 4,000ft; 2 or 4 wires; NS16450 UART; 
e Can be configured as COMt-COM4; Maximum Boud Rute 56KB. 

e Flexible configuration options. RTS ar DTR control of transmission direction. 
e Full/Half duplex operation. Supports hardware handshaking (RTS,CTS). 

e Dual drivers/receivers;Handles 64 devices;Computible with most comm. sftwr. 
e High speed version available (supports baud rates up to 256KB ) - $165 


Dual-Port RS-485/422[PCL743] $175 


e Two independent channels / ПАКТ»; 2 or 4 wire operation. Max. Baud 56КВ 
e Dipswitch configurable as COM1-4 (IRQ2-7). On board terminator resistor. 


|IEEE-488 Card [PC488A] $145 | 


e Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC. 

* Additional Support for ASSEMBLY, C, Pascal and FORTRAN - $ 50. 

* IRQ (1-6), DMA channel I or 2. Up to 4 boards per computer. 

e Compatible with most IEEE-488 Software packages for IBM-PC (e.g. ASYS- 
TANT-GPID, Lotus Measure). Compatible with NI's GPIB-PCITA. 


e Additional libraries for C, Pascal, FORTRAN, Assembly available - $50 (all) 
Full range of Talker, Listener, Controller, Serial/Parallel Poll, SRQ, etc... 

e Powerful menu-driven BUS ANALYZER can be run in the background while 
488 programs or commands are executed; Features Program Stepping. Break 
points, Real Time Bus Data Capture (4K buffer), Instant Screen Toggling. 

è Complete Controller / Talker / Listener capability. Based on T's. TMS-9914. 

è Memory-resident Printer Port Emulation Utility included. (LPT1-3). 

€ NEC-7210 based card (compatible with NI's GPIB-PCIT) - $445. 


e Counter/Timer: DC to 2.5MHz; 3 channels; 16 bit counters; 6 counting modes. 
e Breadboard area for prototyping. Dipswitch 1/O port selection (200-5F8 hex). 


LOW COST 
DATA . 
AQUISITION 
& CONTROL 
CARDS 
FOR PC/XT/AT 


MÀ MÁ9——ÀÀ—— 


12 BIT A/D & D/A [PCL711s] $295 


e A/D converter: 8 single-ended channlels; Device: AD574; Conversion time 
less than 25,sec; Input range: +5У; Software Trigger Mode n 

e D/A converter: 1 channel; 12 bit resolution; 0 to + 5V/10V Output Range. 

e Digital O: 16 Input / 16 Output channels; All Os TTL compatible. 

e External Wiring Terminal 

è Utility Routines and Demo/Sample Programs for 


rd with mounting accessories included. 
IC and Quick-BASIC. 


e A/D converter: 16 single ended or 8 differential channels; 12 bit resolution; 
Programmable scan rate; Built-in Interrupt and DMA control circuitry. 
Conversion speed 60,000 smpls/sec (standard), 100,000 smpls/sec (optional). 

e Input ranges: Bipolar «10V, =5V, =2.5У, +1V, +0.5У; Unipolar 10,5,2,1 V. 

e D/A converter: 2 channels; Resolution: 12 bits res; Settling time: 5usec; +5V 

e Digital HO: 16 OUT, 16 IN; TTL compatible; All Os compatible. 

e Counter:16 bit progr. interval counter/timer; Uses [ntel 8254; Pacer clock; 

e Software: Utility software for BASIC and QuickBASIC included. 

Supported by LabDAS ($195/495), ASYST, LABTECH, UnkelScope 


6 Channel 12 bit D/A [PCL726] $495 


e Output Ranges: Oto + 5У, Oto +10V, 25V, «10V or sink 4-20mA. 
e Settlin time: 70,5. Linearity: + 1/2bit. Voltage output driving capacity: +5mA 
e Digital VO: 16 digital inputs and 16 digital outputs; TTL compatible, 


STEPPER MOTOR CARD 


e Capable of independent and simultaneous control of up to 3 stepper motors. 

e Speed: Programmable from 3.3 PPS to 3410 PPS; Built-in acceleration control. 
e Output Mode: One clock (Pulse, Direction) or two clock (cw, CCW pulses) 

e Step position Read-back; Opto-isolated outputs; Crystal based timing. 

е inehides 8 bit digital input/output port. Order P/N [PCL-738B] 


МС / VISA / AMEX Call today for datasheets! 
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TEL: (408)730-551] FAX: (408)730-5521 BBS:(408)730-2317 
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WORLD 


ENGINEERING 


Dynamic C 


... ls a real breakthrough 
for programming embedded micro- 
processor systems in the C language. 
Dynamic C is a complete menu-driven, 
PC-based compiler, editor, and source 
debugger. It compiles and downloads to 
your target at 25,000 lines per minute. 
Includes a multi-tasking kernel. 

Ask for our free demo disk. 


Single Board Computers 
also STD Bus Controllers 
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Our single board computers provide an in- 
stant, low cost solution for your programmable 
controller needs. We have boards with serial 
and parallel ports, A/D converters, iSBX ports, 
battery backed memory and date, watchdog 
timers, displays, and much more! From $295 
quantity 1. OEM discounts. Dynamic C makes 
it easy to write and debug large and efficient 
programs for these units. 


RS-232/485 


"3 a Be К. nasia ° 


Communications Coprocessors 
A coprocessor card is essential for high speed 
and time critical PC based communications. 
An independent computer, programmed with 
Dynamic C, the communications coprocessor 
assists your PC. Many models. Serial and par- 
allel ports. From $295 quantity 1. OEM dis- 
counts. 


Z80 / Z180 / HD64180 


P 
um 


In-Circuit Emulator 
C Development system 

The ic180 is a complete development system 
including in-circuit emulator, Dynamic C and 
all supporting software. Total interactive source 
debugging and instant compile. 

We have many low cost Z80 family de- 
velopment products. Please call us. 


Z-World Engineering 


1340 Covell Blvd., Davis, CA 95616 
(916) 753-3722 
Fax: (916) 753-5141 
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. Turn your old XT/AT 
into a WARPSPEED/386 


386SX MotherBoard 


$ 339.00 


Iu MM 
H Y 


"un "at 
* Intel 16 MHz 80386 SX CPU 
* Socket for Inte] 80387 SX Coprocessor 
* Shadow RAM Support 
* 8 Expansion Slots 6-16 bits, 2-8 bits 
* |/O Spced at 8 MHz to usc existing cards 
* Interleave w/IMb RAM 
* Fully AT Compatible 


286/12(8.5x8.5)...$149 
386/SX 20MHz....$359 
386/33Cache.....$1249 


ameSmant Computing 
1(800) 627-6998 


Put Your Phone, 
Fax & Modem on 
One Phone Line 


New microprocessor-based Phone 
Line Manager will operate 3 units 
on 1 line, automatically deciding 
the correct device for the incoming 
or outgoing transmission. 


e Prices starting from $295 
e 5 Year Warranty 


In Canada or the USA, call toll-free 
1-800-848-8731 


Programmer's Odyssey 


120 Hudson St., Northborough, MA 01532 USA 
phone: (508) 393-5560 fax: (508) 393-1456 
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Terminal Emulation 


ТЕК 4105/4010 das 


• Tektronix 4105 

• Tektronix 4010/4014 

• VT220, VT102 

* Picture files 
* VGA and EGA support 

* High resolution hardcopy 


VT220 


e VT220, VT102 emulation 
• File transfer 

• 132 column modes 

* Color support 

* Hot key 


| = а a Diversified Computer Systems, Inc. 


3775 Iris Avenue, Suite 1B 
Boulder, CO 80301 (303) 447-9251 
FAX 303-447-1406 


munis: VTTÜZ VT220 — DEC: Tektronix — Tektronics Inc. 


Circle 81 on Reader Service Card 


Circle 134 on Reader Service Card 


Intelligent Solutions 
NetWare, DOS, OS/2 & Xenix 


SCSI, 


O L 
FOR ISA & MCA 


Novell tested 
under NetWare 286 


Use with NetWare 
286 or 386 


Use any size 
SCSI disk drive 


Netware Compatible | Handle large SCSI 
hard drives and 
erasable opticals 


WP rone: 
RUE пева 


The SCSI Professionals 
6801 ENGLE ROAD, CLEVELAND, OH 44130 


SOFTWARE DEVELOPERS: 
Are Your Products Too 
Hard To Install? 


INSTALL 3.00 is an automatic installation 


program you can distribute—royalty free— 
with your product. 

Features: File compression * Up to 43 
Gigabyte file sizes • Elegant user interface 
* Full C Source * CRC Disk integrity veri- 
fication • Handles all installation errors 
(open disk drive doors, unformatted and full 
disks, etc.) * Free tech support * NEW: Can 
intelligently modify CONFIG.SYS and 
AUTOEXEC.BAT files • 30-day money- 
back guarantee. 

INSTALL offers over 3 years of proven 
reliability that is being used to install some 
of the most prestigious products in the in- 
dustry. We would like to add your name to 
that list. No programming needed! 


KNOWLEDGE DYNAMICS CORP. 
HC4 Box 185-H, Canyon Lake, TX 78133 


1-800-331-2783 MC/VISA/COD/PO 
1-512-964-3994 (International) 


| 1-512-964-3958 (24-hr FAX) $249.95 | 


Cross-32 
Meta Assembler 


Table based macro cross-assembler using the 
manufacturer’s assembly mnemonics. 


Includes manual and MS-DOS assembler disk 
with tables for 2/1 of the following processors: | 


Check, MO, VISA or MC: US$199 or CN$249 


Universal Cross-Assemblers 
P.O. Box 6158 

Saint John, NB 
Canada E2L 4R6 


Circle 285 on Reader Service Card 


PART# 

| 4116-150 
4164-150 
4164-120 
4164-100 

| TMS4464-12 
41256-150 
41256-120 
41256-100 
41256-80 


SIZE 
16384x1 
65536x1 
65536x1 
65536x1 
65536x4 
262144х1 
262144х1 
262144х1 
262144х1 


JDR 


MARKETING Ci 


icrodevices: 


e 30 DAY MONEY BACK GUARANTEE * 1 YEAR WARRANTY ON ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT 


SPEED 


150ns 
150ns 
120ns 
100ns 
120ns 
150ns 
120ns 
100ns 

80ns 


PINS 
16 
16 
16 
16 
16 
16 
16 
16 
16 


PRICE 
1.49 
2.49 


2.89 | 


3.39 
3.95 
2,59 
2.95 
3.15 
3.75 


CONNECTION, 


JOU MOTHERBOARD 


OLD SYSTEM! 
REQUEST OUR 
NEW FLYER TO 


414256-100 
414256-80 
1 MB-120 

1 MB-100 

1 MB-80 


12.95 
13.45 
11.95 
12.35 
13.95 


262144x4 
262144x4 
1048576x1 
1048576x1 
1048576x1 


100ns 20 
80ns 20 
120ns 18 
100ns 18 
80ns 18 


SIZE 
256K x8 
256K x 9 
1MB x8 
1MB x9 
1MB x 9 
256K X 9 


25BK X 9 
1MB x9 


SPEED FOR 
120ns SIMM/PC 
80ns SIMM/PC 
100ns SIMM/MAC 
100ns SIMM/PC 
80ns SIMM/PC 
80ns SIP/PC 
60ns SIP/PC 
80ns SIP/PC 


PART# 
41256A9B-12 
41256A9B-80 
421000A8B-10 
421000A9B-10 
421000A9B-80 
256K9SIP-80 
256K9SIP-60 
1MBx9SIP-80 


8-BIT COPROCESSORS & 
8087 5 MHz 89.95 
8087-2 BMHz 129.95 
8087-1 10 MHz 169.95 
16-ВІТ COPROCESSORS 
80287 6 MHz 139.95 
80287-8 8MHz 209.95 
80287-10 10 MHz 239.95 
80C827 12MHZ 299.95 


32-BIT COPROCESSORS 
80387-16 16 MHz 359.95 
80387-SX 16 MHz 319.95 
80387-20 20 MHz 399.95 
80387-25 25 MHz 499.95 
80387-33 33MHz 649.00 


5 YEAR 
WARRANTY 


INCLUDES MANUAL 
& SOFTWARE GUIDE 


Littlefoot' M CASE 


} 965 
z 


ACCOMODATES ALL MOTHERBOARD 
SIZES 
INCLUDES 250 WATT POWER SUPPLY 
MOUNTS FOR 3 FLOPPY & 4 HARD 
DRIVES 
TURBO AND RESET SWITCHES 
SPEED DISPLAY, POWER, DISK LEDS 
MOUNTING HARDWARE, FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100 


CASE-200 "SUPERFOOT’-HOLDS 11 DRIVES 


CASE-120 "MINIFOOT* W/200 WATT PS ....... $199, 95 


STANDARD 
CASES 


CASE-70 FULL SIZE SLIDE CASE 
CASE-50 FOR 8088 OR MINI-86 MOTHERBOARDS .... 


WITH150W POWER SUPPLY. FOR 8088 OR MINI-286 BOARDS. 
ОАБЕ D ro MM ee $189.95 
WITH 200W POWER SUPPLY. FOR 8088 OR MINI-286 BOARDS. 
NOTE; CASES DO NOT INCLUDE DRIVES. 


UL APPROVED POWER SUPPLIES 
PS-135 135 WATT FOR 8088 

PS-155 150 WATT FOR 8088 

PS-200X 200 WATT FOR 8088 ........................................ф 
PS-200 200 WATT FOR 286/386 

PS-250 250 WATT FOR 286/386 


ORDER TOLL-FREE 800-538-5000 


JDR MICRODEVICES 2233 BRANHAM LANE, 
SAN JOSE, CA 95124 (408) 559-1200 
FAX (408) 559-0250 TELEX 171-110 


COA TAGS 1600 кс. Тыгын ч асы 


Circle 6 on Reader Service Card (DEALERS: 7) 


"OUR FASTEST" 
33MHZ CACHE 386 


e NORTON 51 45.9 • LANDMARK AT SPEED 50.8 

* 33MHZ 80386 MPU * 64K ZERO WAIT STATIC RAM CACHE 

* 1/2/4/8MB ON-BOARD RAM USING 80NS SIMMS (OKB 
INSTALLED) • 1/2MB USING 4/8 256K SIMMS OR 4/8MB USING 
4/8 1MB SIMMS * CHIPS & TECHNOLOGY 82C206 DMA 
INTERRUPT CONTROLLER * SOCKETED FOR 80387-33 MATH 
CO-PROCESSOR » EIGHT EXPANSION SLOTS (ONE 32-BIT, 
SIX 16-BIT, ONE 8-BIT) * AMI BIOS ASSURES IBM COMPATIBIL- 
ITY + 8/33MHZ KEYBOARD ADJUSTABLE SPEEDS 
MCT-386MBC-33 ......secsesssesssservevsssorecsernscsereses 91495.00 


25MHZ 386 


* NORTON SI 29.7 • LANDMARK AT SPEED 32.5 

* 25MHZ 80386 MPU • 10МН2/25МН2 KEYBOARD 
SELECTABLE SPEEDS * 16MB ON-BOARD RAM CAPACITYUS- 
ING SIPS (OKB INSTALLED) » 1/2MB USING 36/72 256KX1 
DRAMS OR 4/8 256K SIPS; 4/8MB USING 36/72 1MBX1 DRAMS 
OR 4/8 1MB SIPS; 16MB USING 72 1MBX1 DRAMS AND 8 1MB 
SIPS * SHADOW RAM FOR BIOS & VIDEO * SOCKETED FOR 
WEITEK 3167 COPROCESSOR * EIGHT EXPANSION SLOTS 
(FIVE 16-BIT, THREE 8-BIT) * AMI BIOS ADJUSTABLE BUS 
SPEEDS • INTERLEAVED MEMORY: NEAR © WAIT STATE 


MCT-386MB25S 


20MHZ 386 "795 
MCT-386MB20S * NORTON 81 23.0 • LANDMARK АТ 28.8 


MINI 25MHZ CACHE 386 


* NORTON SI 30.5 • LANDMARK AT SPEED 40.7 

» 25MHZ 80386 * REQUIRES ONE OF THE RAM CARDS LISTED 
BELOW * SHADOW RAM FOR ROM BIOS * USES MEMORY 
CACHING FOR SUPERIOR PERFORMANCE * MEMORY INTER- 
LEAVING FOR NEAR Ø WAIT STATE OPERATION (8 BANKS OF 
MEMORY REQUIRED) * SOCKETED FOR 80387 OR WEITEK 
3167 COPROCESSORS 

MCT-C386-25 ...... ——— — 91199.00 


| 1/2/4MB USING 8/16/32 256KX4 DRAMS & 4/8/16 256KX1 DRAMS 


(ОК INSTALLED) 
MCT-C386-M4 ....... didi —" 


1/2MB USING 36/72 256KX1 DRAMS OR 4/8MB USING 36/72 
1MBX1 DRAMS (OK INST) 
MCT-C386-M8 ©зеюёйанетвпе ©азнйаевпё@ветевә® $99.95 


1/2/4MB USING 4/8/16 256K SIMMS, 4/8/16MB USING 4/8/16 1MB 
SIMMS OR 10 MB USING 

8 1MB SIMMS AND 8 256K SIMMS (@K INSTALLED) 
MCT-C386-M1 6 а@айа®пэйвештанеаввїййзавәпара 1248956 vutetàuvteesHtidas $99.95 


bavénwéénsebétedtbusedadcacénuE 


| MINI 20MHZ 386 


e NORTON 51 23.0 • LANDMARK AT SPEED 26.1 

* MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 

* SOCKETED FOR 80387 COPROCESSOR * USES 80NS OR 
100NS, 256K OR 1MB SIP/DIP RAMS • 16MB RAM CAPACITY: 
ВМВ ON BOARD, ВМВ USING OPTIONAL RAM CARD (OKB 
INSTALLED) * ON-BOARD RAM: 1/2MB USING 4/8 256K SIPS 
OR 4/8MB USING 4/8 1MB SIPS • FIVE 16-BIT SLOTS, TWO 8- 
BIT SLOTS, ONE 32-BIT SLOT FOR PROPRIETARY RAM CARD 
* STANDARD XT HOLE SPACING * AMI BIOS • SIZE: 8.5" X 13" 
MCT-M386-20 20MHZ VERSION $629.00 
MCT-M386-25 25MHZ VERSION $799.00 


CUSTOMER SERVICE 800-538-5001 TECH SUPPORT 800-538-5002 ORDER VIA BBS 
MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST) 


16MHZ MINI 386-SX |.  39* 


• NORTON SI 15.3 • LANDMARK AT SPEED 20.8 

* USES 16MHZ INTEL 80386SX CPU • EXPANDABLE TO 8MB 
ON BOARD * 512K/1MB USING 18/36 256KX1 DRAMS OR 2/4 
256K SIPS OR 4/8 256KX4 AND 2/4 256KX1 DRAMS; 2/4MB 
USING 18/36 1MBX1 DRAMS OR 2/4 1MB SIPS; 6/8MB USING 36 
1MBX1 DRAMS AND 2/4 1MB SIPS AMI BIOS * CHOOSE FAST 
@ WAIT STATE OR 1 WAIT STATE FOR ECONOMICAL USE OF 
SLOWER RAM « FIVE 16-ВІТ & THREE 8-BIT EXPANSION 
SLOTS * CHIPS & TECHNOLOGY NEW ENHANCED 
ADVANCED TECHNOLOGY (NEAT) CHIPSET * SOCKET FOR 
80387SX-16 COPROCESSOR • 8.5" X 13" SIZE FITS IN MINI-AT 
AND FULL-SIZE AT CASES 


MCT-386SxX ......... titm АЕ E — 9399.95 


20MHZ 286 


e NORTON SI 20.3 • LANDMARK AT SPEED 26.3 

* NEAT CHIPSET HAS POWER TO COMPETE WITH 388 
SYSTEMS * EXPANDABLE FROM 512K TO 8MB; 512K/1MB 
USING 18/36 256KX1 DRAMS OR 2/4 256K SIPS; 2/4MB USING 
18/36 1MBX1 DRAMS OR 2/4 1MB SIPS; 6/8MB USING 36 1MBX1 
DRAMS AND 2/4 1MB SIPS • 20/10MHZ KEYBOARD 
SELECTABLE SPEEDS * AMI BIOS * SHADOW RAM AND PAGE 
INTERLEAVED MEMORY * FAST Ø WAIT STATE OR 1 WAIT 
STATE FOR SLOWER RAM * 8.5" X 13* FITS MOST XT, MINI-AT 
& FULL SIZE AT CASES • FIVE 16-BIT & THREE 8-BIT SLOTS 

* SOCKET FOR 80287-12 MATH CO-PROCESSOR 
MCT-M286-20N 


16MHZ 286 W/NEAT CHIPSET *289°° 
MCT-M286-16N NORTON SI 16.2 / LANDMARK AT 21.1 


12MHZ 286 W/NEAT CHIPSET 
MCT-M286-12N NORTON 51 12.0 / LANDMARK AT 16.5 


12.5MHZ 286 


• NORTON 51 14.3 • LANDMARK AT SPEED 16.5 

* AT-COMPATIBLE • 6/12.5MHZ KEYBOARD SELECTABLE 
SPEEDS * EXPANDABLE TO 4MB ON BOARD; 512K/1MB USING 
18/36 256KX1 DRAMS; 2/4MB USING 18/36 1MBX1 DRAMS (@KB 
INSTALLED) • MEMORY SPEED: 120NS FOR 1 WAIT, 100NS 
FOR @ WAIT 

| eBL'^r o MEM——— ааны $199.95 
MCT-M286-10 6/10MHZ VERSION $189.95 


10MHZ 8088 norton si2.1 


* NOW USES LOW-COST 256K X 4 1MB DRAMS • XT 
COMPATIBLE; OPERATES AT 4.77/10МН2 * KEYBOARD 
SELECTABLE CLOCK SPEEDS * SOCKET FOR 8087-1 
COPROCESSOR * 8 SLOTS • MCT BIOS • 640K RAM 
CAPACITY (ОКВ INSTALLED) 

MCT-TURBO-10 ........... -——— -—Ó" . $99.95 
MCT-TURBO 8MHZ VERSION ? 


КЕҮ 
VN 


(408) 559-0253 


MAY 1990 * BYTE 363 


J 


R 


icrodevices 


o 30 DAY MONEY BACK GUARANTEE * 1 YEAR WARRANTY ON ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT 


MONITORS 


VGA 
PACKAGE 


VGA COLOR AND | 
CLARITY AT AN ЕСА 
PRICE! • 8-BITVGA IE 
CARD IS FULLY 
COMPATIBLE WITH 
IBM VGA • 720 X 540 
| MAXIMUM RESOLUTION, 
640 X 480 IN 16 COLORS 
| » 528 X 480 IN 256 COLORS 
* HIGH RESOLUTION ANALOG n 
MONITOR * EGA/CGA/MONO AND HERCULES COMPATIBLI 
e DRIVERS FOR WINDOWS, GEM, 1-2-3, SYMPHONY, 
| AUTOCAD & VENTURA 
VGA-PKG 
MONO-VGA PAPERWHITE VGA MONITOR ............. $139.95 
NEC-MULTI-3D NEC MULTI-3D MULTISYNC .......... $649.00 
CM-1440 SEIKO DUAL FIXED FREQUENCY ............. $599.00 


GENISCAN 
SCANNER 


* UP TO 400 DPI * 32 LEVELS 

OF GRAY SCALE * SPEED 

OVERRUN WARNING LIGHT 

* AUTO MERGE FOR LARGE IMAGES 

* INCLUDES INTERFACE CARD 

* INCLUDES SCANEDIT 11, & DR. GENIUS SOFTWARE 
GS-4500 


PRODIGY-OCR OCR SOFTWARE ................................. 


> LOGITECH MICE € 


| s THREE-BUTTON SERIES 9 

‚ 320 DPI RESOLUTION 
LOGITECH: SERIAL PS/2 COMPATIBLE. 
LOGCS SERIAL MOUSE .. .. $98.95 
LOGC9-C SERIAL MOUSE (NOT PS/2 COMPATIBLE) $79.95 
LOGC9-P SERIAL MOUSE WITH PAINTSHOW........ E 95 
LOGC9-PC SERIAL MOUSE WITH PAINT/CAD .. 
LOGBO BUS MOUSE ..... once 
LOGB9-P BUS MOUSE WITH PAINTSHOW ........... 
LOGB9-PC BUS MOUSE WITH PAINT/CAD ............. $149.95 


RELISYS MULTIS YNCH 429.9: 

* 14" NON-GLARE SCREEN • 800 X 560 MAX RESOLUTION 
* CGA/EGA/VGA COMPATIBLE * TTL/ANALOG MODE 
JDR-MULTI 


RELYSIS VGA MONITOR 27399.99 
• 14" ANALOG VGA MONITOR • GLARE RESISTANT SCREEN 
* 720 X 480 MAXIMUM RESOLUTION * TILT/SWIVEL BASE 
VGA-MONITOR 


EGA MONITOR 933. 
-14" NON-GLARE SCREEN WITH 640 X 350 MAXIMUM. 
RESOLUTION» DISPLAY 16 COLORS SIMULTANEOUSLY 
EGA-MONITOR 


TAXAN DUAL PAGE MONITOR 

* GLARE-RESISTANT 19° MONOCHROME SCREEN 

* INCLUDES DISPLAY CARD • 1280 X 960 NON-INTERLACED 
TAXAN-P 


14" SCREEN MONO 43 

* GLARE-RESISTANT 14" SCREEN WITH AMBER DISPLAY 
* 720 X 350 RESOLUTION * TILT/SWIVEL BASE 
GM-1489 


MONO-SAMSUNG SAMSUNG 12" FLAT SCREEN $129.95 
JDR-MONO 12" MONO WITH GREEN SCREEN ........ 


FASTTRAP 3-AXIS 
TRACKBALL * 1 


* 2&3-AXIS POINTING CAPABILITY 

* HIGH RESOLUTION 200 PULSE/INCH 

* HARDWARE VARIABLE RESOLUTION 

* STANDARD RS-232C SERIAL INTERFACE 
FAST-TRAP 

PC-TRAC 2-AXIS TRACKBALL $89.95 


CABLES AND GENDER CHANGERS 


MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED 


CBL-PRINTER 6 FT. PC PRINTER CABLE 9.95 
CBL-PRNTH-25 25 FT. PC PRINTER CABLE 15.95 
CBL-PRINTR-RA RIGHT ANGLE PRINTER CABLE 15.95 
CBL-DB25-MM DB25 MALE-DB25 MALE 6 FT. 9.95 
CBL-DB25-MF DB25 MALE-DB25 FEMALE 6 FT. 9.95 
CBL-9-SERIAL DBS FEMALE-DB25 MALE 6 FT. 6.95 
CBL-KBD-EXT 5 FT. KEYBOARD EXTENSION 7.88 
CBL-CNT-MM 36-PIN CENTRONICS -M/M 14.95 
CBL-FDC-EXT 37-PIN EXT. FLOPPY CABLE 9.95 
CBL-MNT-9 9-PIN MONITOR EXTENSION 6,95 
CBL-MNT-15 15-PIN MONITOR EXTENSION CABLE 9.95 
CBL-MODEM MODEM -DB25-DB25 FEMALE 6.95 
GENDER-VGA DB9-DB15 ADAPTOR 4,95 


JDR caters to the developer with a full line of 
prototyping and programming products. 
Here are just a few examples, Request 

our catalog for our complete line! 


EPROMS 


PART# SIZE SPEED. Vpp PINS PRICE 
2716-1 2048x8 350ns 250 24 3,95 
2732A 4096х8 250ns 2104 24 3.95 
2 2764 . 8192x8 .. 450ns  125V 28 3.49 
. 2764-250 8192x8: 250ns 12.50 28 3.69 
` 2764-200 8192x8 200ns 12,50 28 4.25 
27128 . 16384хВ 250ns . 12.50 28 4,25 
 2712BA-200  16384x8 200ns  12.5V 28 5.95 
. 27256 32768x8 250ns  12.5V 28 4.95 
.27C256 32768x8.  250ns 12560 28 5.95 
27512 . 65536x8 250ns  12.5V 28 795 
27C101-20 ^ 131072x8 2005 125V 32 16.95 
EPROM PROGRAMMER Lc Ыы 
+ PROGRAMS 27XX AND 27XXX VOR дш. -, 
EPROMS UP TO 27512 • SPLIT 
OR COMBINE CONTENTS OF 
' SEVERAL DIFFERENT SIZED 


EPROMS (VARIOUS FORMATS AND 
_ VOLTAGES) + READ, WRITE, COPY, 
BLANK CHECK AND VERIFY « HEX 
AND INTEL HEX FORMATS moe Wie Se 


.MOD-EPROM · 


DATARASE п ЕРНОМ ERASER ° 


‘e SMALE SIZE! * ERASES ALL ` 
SIZE EPROMS UP TO 4 AT A 
TIME- MOST IN 3 MINUTES 

* WALL PLUG POWER SUPPLY 


DATARASE li 


~ COPYRIGHT 1990 JDR MICRODEVICES _ 


364 BYTE * MAY 1990 


$69.95 | 


M. JDR-PR2 


ENHANCED KEYBOARD 
WITH CALCULATOR 


* NUMERIC KEYPAD DOUBLES AS A MULTI-FUNCTION 
BUSINESS CALCULATORWITH MEMORY FUNCTIONS * 101 
KEYS • 12 FUNCTION KEYS • XT/AT & PS/2 COMPATIBLE (PS/2 
REQUIRES ADAPTOR GENDER 5-6 $4.95) 

FC-3001 


ENHANCED KEYBOARDS 

BTC-5339 101-KEY WITH 12 FUNCTION KEYS ............ $69.95 
BTC-5339R COMPACT 101-KEY, 30% SMALLER ......... $79.95 
MAX-5339 101-KEY MAXI-SWITCH (286 ONLY) ........... $84.95 
K103-A AUDIBLE "CLICK" 101-KEY KEYBOARD ........... $84.95 


STANDARD KEYBOARDS 
BTC-5060 84-KEY WITH 10 FUNCTION KEYS ............... $59.95 
MAX-5060 MAXI-SWITCH 84-KEY(286 ONLY) erroreren $64.95 


RAM CARD 
FOR HP LASERJET 


* FOR LASERJET SERIES Il PRINTERS 

* USER EXPANDABLE TO 1, 2 OR 4MB 
(OK INSTALLED) « USES 256K 150NS OR 
1MB 120NS DRAMS 


MCT-RAMJET 


RAM CARD FOR LASERJET ПР 
* ADDS 1MB TO 4MB RAM (1MB INSTALLED) 
IIP-RAM 


JETFONT SUPERSET -150 FONTSI 
2 CARTRIDGES CONTAIN THE 

EQUIVALENT OF 18 SEPARATE HP 
CARTRIDGES WITHOUT DOWN- 

LOADING! * FOR HP LASERJET, 

LASERJET« AND LASERJET II 

* DRIVERS FOR WORDPERFECT, 
WORD-STAR 2000, IBM DISPLAY 

WRITE 4, MS WORD, WINDOWS, 

1-2-3, DBASE Il AND MORE! 


SUPERSET 


PROTOTYPE CARDS 


8-BIT WITH +5V AND GROUND PLANE 27.85 
ABOVE WITH I/O DECODING LAYOUT 29,95 
PARTS KIT FOR JDR-PR2 ABOVE 8.95 
16-BIT WITH YO. DECODING LAYOUT 34,95 
PARTS KIT FOR JDR-PR10 ABOVE 15.95 


JDR-PH1 


JDR-PR2-PK 
JDR-PR10 
JDR-PR10-PK 


MODULAR PROGRAMMING SYSTEM 


COMMON HOST „2 2, : 
ADAPTOR CARD ^ £3 , 
* UNIVERSAL INTERFACE FOR ALL d 4 

THE PROGRAMMING MODULES! 4 
« SELECTABLE ADDRESSES@® off 
PREVENTS CONFLICTS # 
» MOLDED CABLE 
MOD-MAC 


UNIVERSAL . se 
MODULE "499^ 


* PROGRAMS EPROMS, EEPROMS, PALS, BI-POLAR PROMS, 
8748 & 8751 SERIES DEVICES; 16V8 AND 20/8 GALS. 
(GENER-IC ARRAY LOGIC) FROM LATTICE, 

NS, SGS * TESTS TTL, CMOS, J 
DYNAMIC & STATIC RAMS me 
* LOAD DISK, SAVE DISK, en 
EDIT, BLANK CHECK, 
PROGRAM, AUTO, READ 
MASTER, VERIFY AND 
COMPARE • TEXTOOL 
SOCKET FOR .3" TO . 

6° WIDE C'S (8-40 PINS) 
MOD-MUP. 7" 


MOD- MUP-EA 4-UNIT ADAPTOR. e ц... $99.95 


EACH MODULE IN THIS SYSTEM USES A COMMON HOST ADAPTOR CARD, SO YOU CAN USE JUST ONE 
SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 


EPROM MODULE 119: 


* PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS & EEPROMS 
FROM 16K TO 1024K * HEX TO OBJ CONVERTER * AUTO, 


BLANK CHECK/PROGRAM/VERIFY* VPP 5, 12.5, 12.75, 13, 21 & 


25 VOLTS + NORMAL, INTELLIGENT, INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 


MOD-MEP 
MOD-MEP-4 4-EPROM PROGRAMMER ..................... $169.95 
MOD-MEP-8 8-EPROM PROGRAMMER ................... APT 


MOD-MEP-16 16-EPROM PROGRAMMER ............... 


PAL MODULE 
* PROGRAMS MMI, NS, Ti 20 & TI 24 PIN DEVICES • BLANK 


` CHECK, PROGRAM, AUTO, READ MASTER. VERIFTY & SECUR- 


ITY FUSE BLOW 

MOD-MPL 

OTHER MODULES 

MOD-MMP MICROPROCESSOR PROGRAMMER ..... м 79.95 
MOD-MIC DIGITAL IC & MEMORY TESTER .............. 259.95 
MOD-MEP BI-POLAR PROM PROGRAMMER .. 499. 95 


95 


PAL DE VELOPMENT SOFT WARE ” 


` "ENTRY-LEVEL PAL DEVELOPMENTFROM CUPL, FULL SUP- 


PORT FOR 16L8, 16A4, 16R6, 16R8, 20L8, 2564 2088 AND 20X8. 
MOD-MPL-SOFT 


Circle 6 on Reader Service Card d (DEALERS: 7) 


MICROPOLIS 


HIGH SPEED 
HARD DRIVES 


KITS INCLUDE: 

FAST FLOPPY/HARD 
CONTROLLER, CABLES, 
INSTALLATION GUIDE & 
NOVELL NETWARE-286 
SOFTWARE 


3-1/2" DRIVE 


* 80 TRACKS • 135 TPI • ULTRA HIGH DENSITY 
+ READ/WRITE 720K DISKS, TOO 

* INCLUDES ALL NECESSARY MOUNTING HARDWARE 
FDD-1.44X BLACK FACEPLATE 
FDD-1.44AÀ BEIGE FACEPLATE 
FDD-1.44SOFT SOFTWARE DRIVER 
MF355A 3-1/2” MITSUBISHI 1.44MB, BEIGE 
MF355X 3-1/2" MITSUBISHI 1.44MB, BLACK 
FDD-360 5-1/4" DOUBLE-SIDED DD 360K ....................... 
FD-55B 5-1/4" TEAC DOUBLE-SIDED DD 360K ............... $99.95 
FDD-1.2 5-1/4" DOUBLE-SIDED HD 1.2M 
FD-55G 5-1/4" TEAC DOUBLE-SIDED HD 1.2M 


baabetwannee 


"...J just wanted to congratulate 

you on the finest mail-order 

service I've ever seen!!" 
—Junior Ladd. APO Germany 


9600 BAUD V.32 MODEM 69 


* 9600/4800/2400/1200 BPS * FULL DUPLEX * ASYCHRON- 
OUS/SYNCHRONOUS + MNP-5 FOR 100% ERROR FREE 
TRANSMISSIONS • CCITV.32, V.22/BIS/V.22, BELL/212A COM- 
PATIBLE * DATA COMPRESSION ALLOWS 19.2К BAUD 


PRO-96E | 
EXTERNAL 2400 BAUD "149^ 


• 2400/1200/300 BPS • REQUIRES SERIAL PORT & CABLE 
PRO-24E 
PRO-24l 2400 BAUD INTERNAL MODEM 1/2 CARD .... 


^ MODULAR CIRCUIT TECHNOLOGY 
4800/2400 BPS 2 | 
FAX MODEM 514995 


* 4800 BAUD GROUP Ill FAX TRANSMISSION ONLY • 2400 
BPS DATA MODEM * MENU DRIVEN PROFAX SOFTWARE 
* SENDS DOS TEXT, PCX & TIFF FILES TO FAX TRANS. 


MCT-FAXM 
MCT-24l INTERNAL 2400 BAUD DATA MODEM 
МСТ-121 INTERNAL 1200 BAUD DATA MODEM 


.$99.95 


— $89.95 
узе ыш $69.95 


ud 


VIVA 2400 BAUD "139^ 


STATE-OF-ART DESIGN AND PERFORM- 
ANCE • 2400/1200/300 BAUD OPERATION 
* FULLY HAYES AT COMMAND SET COM- 
PATIBLE * EXTENDED S-REGISTER PRO- 
GRAMMING * 8 INTERNATIONAL ICON 
STAUS LIGHTS + BUILT-IN SPEAKER 
2ND PHONE JACK FOR VOICE * AUTO ПЕ 
WAIT FOR DIAL TONE & AUTO REDIAL АРААР р 
* STANDARD RS-232C INTERFACE + 
• "GRANITE LOOK" BASE 
VIVA-24E 


TERMS: Minimum order $10.00. For shipping and handling in- 
clude $4.00 for UPS Ground and $5.00 for Air. Orders over 1 16. 
and foreign orders may require additional shipping charges - 
contact the sales department tar the amount: СА. residents must 
include applicable sales tax. Prices are subject to change without 
notice. We are not responsible for lypographical errors. We 
reserve the right to limit quantities & to substitute manufacturer, 


All merchandise subject to prior sale. A full copy of our terms is 
available upon request. items shown may only be representative. 
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HARD DISKS 

21.4MB *199  65.5MB 
32.7MB 80.2MB 
42.8MB 84.9MB 


21.4MB 
32.7MB RALL 
42.8MB 
43.1MB SCSI 
65.5MBRLL i ST-277-1 
B0.2MB ! ST-4096 
84.9MB SCS! | ST-296N 
122.7MB RLL | ST-4144R 


21.4MB ST-125 
32.1MB RLL | ST-138R 


ST-225 
ST-238 
ST-251-1 
ST-251N 


3-12" 
3-4/2" 


40MS | 
40MS 


DRIVE CONTROLLERS 


1.44MB 
FLOPPY 


* XT OR AT COMPATIBLE * SUPPORTS 2 FLOPPY DRIVES 
(360K, 720K, 1.2MB & 1.44MB) * USER SELECTABLE AS A 
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE 
MCT-FDC-HD 


HIGH DENSITY 4-FLOPPY CARD $59.95 
* INTERFACES UP TO 4 FLOPPY DRIVES • CABLES FOR 4 
INTERNAL DRIVES • BIOS SUPPORTS ANY COMBINATION 
OF DRIVES (360K/720K/1.2MB/1.44MB) 


MCT-FDC-HD4 


FLOPPY DISK 29.95 
- INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE - DS/DD AND DS/OD COMPATIBLE 

MCT-FDC 


HARD DISK 579.9! 
+ SUPPORTS 16 DRIVE SIZES INCLUDING 10, 20, 30 AND - 
40МВ CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 
MCT-HDC 

MCT-RLL RLL CARD SUPPORTS 2 RLL DRIVES ........ $89.95 


286/386 FLOPPY/HARD 1149.95 
. FLOPPY/HARD DISK CONTROL IN AN AT DESIGN * FOR UP 
TO 2 FLOPPIES (360K/720K/1.2MB/1.44MB) & 2 HARD DRIVES 
MCT-AFH 


286/386 1:1 INTERLEAVE $16 

* CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1.2MB/ 
144ME] • CONCURRENTLY USE HARD & FLOPPY DRIVES 
MCT-FAFH 


MEMORY CARDS 


576K RAM CARD 

« USER SELECTABLE CONFIGURATION TO 576K + USES 64K 
AND 256K DRAMS (ØK INSTALLED) 

MCT-RAM 


286/386 EXPANDED MEMORY 51 

* USER EXPANDABLE TO 2MB USING1MB DRAMS ° 
CONFORMS FULLY TO LIM EMS 3.2 * RAM DISK SOFTWARE 
MCT-AEMS 

MCT-EMS XT COMPATIBLE EMS CARD 


FAX SWITCHER ` LUJ- 
CONNECT ONE PHONE LINE TO YOUR. , 
PHONE, FAX, MODEM AND ANSWERING / 
MACHINE --THIS DEVICE ROUTES THE 
CALLS! • OPERATES ON SINGLE OR 
MULTI-LINE SYSTEMS • AUX. PORT ¢ 
FOR MODEM, CORDLESS PHONE, 
ALARM, POS TERMINAL, ETC. 
FAXM-SWITCH 


DFI ETHERNET CARD °199°*%° 


+ 100% HARDWARE COMPATIBLE WITH 
NOVELL NE-1000 ETHERNET CARD 

* FOR THICK OR THIN ETHERNET 

« 15-PIN ETHERNET CONNECTOR ir 
- BNC CONNECTOR FOR THIN ETHERNET M 
DFINET-300 8-ВІТ VERSION =й 
DFINET-400 16-BIT VERSION $239.95 


ORDER TOLL-FREE 800-538-5000 £ 


CUSTOMER SERVICE 800-538-5001 TECH SUPPORT 800-538-5002 BBS (408) 559-0253 


Ea | 
г” MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 


DRIVE KITS 
21.4MB 


32./MB 
Ku Seagate ; 


KITS INCLUDE HARD DANE, DRIVE CONTROLLER, 
CABLES AND JDR'S DETAILED INSTRUCTION MANUAL 


MULTIFUNCTION 1/0 ia 


MULTI 1/0 CARD 59.95 
* SERIAL PORT + CLOCK/CALENDAR WITH BATTERY 
* PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 


MCT-IO 


MULTI 1/0 FLOPPY $79.95 
* SUPPORTS UP TO 2 360K FLOPPIES 

* SERIAL, PARALLEL, GAME PORT AND CLOCK/CALENDAR 
MCT-MIO 


MONOGRAPHICS MULTI 1/0 $119.75 
* CONTROL 2 FLOPPIES • SERIAL, PARALLEL, GAME PORT, 
CLOCK/CALENDAR * RUNS COLOR GRAPHICS SOFTWARE 
ON YOUR BLACK AND WHITE MONITOR 

MCT-MGMIO 


286/386 MULTI 1/0 CARD 


* SERIAL, PARALLEL AND GAME PORTS * USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
MCT-AIO 


DISPLAY CARDS 


16-BIT VGA 199 


* 640 X 480 IN 16 COLORS + 256K VIDEO RAM EXPAND- ‘ABLE 
TO 512K * 64 LEVELS OF GRAY SCALE 

MCT-VGA-16 

MCT-VGA-8 8-BIT VERSION ............... sss $169.95 


,95 


MONO GRAPHICS 49.95 
XT AND AT-COMPATIBLE * HERCULES COMPATIBLE 
MONOGRAPHICS * SUPPORTS LOTUS 1-2-3 * HIGH RESOLU- 
TION 720 X 348 DISPLAY • VLSI CHIPS * CONFIGURE THE 
PARALLEL PRINTER PORT AS LPT1 OR 2 


| HIGH TECH 
| | SPOTLIGHT 


1/O BOUND SYSTEM? 


When a computer system spends much of its time 
waiting on peripherals like the hard disk and video 
display, it is said to be “I/O bound." 

An I/O bound computer is very common in the IBM- 
compatible world. First we wait for the disk drive to 
come ready, then seek, then rotate to the proper 
postion (sector) and finally read in or write out the 
information being used. If the program happens to be 
performing a "sort" operation on disk data, we may be 
able to watch the drive light go on and off for minutes at 
a time. 

In a situation like this, a faster processor will make 
little difference. The fastest 386 motherboard around 
might only make that sort operation 15% faster. 

if you find yourself waiting for your hard drive, here is 
something to consider. The average drive purchased 
three years ago took 85 milliseconds to position the 
heads over the proper track, and after positioning 
required 4-5 revolutions of the disk to read 8.5K of dato. 

Many of today's drives average 28 milliseconds to 
get on track and with a 1:1 interleave can read that 
track in one revolution. The difference is tremendous! By 
the way, you can add a new hard disk and controller to 
your system, and use your older disk as a second drive. 
I! won't seek any faster, but with a 1:1 interleave instead 
of 4:1, at least il won't require four revolutions to read 
one track any more! 

Derick Moore, Director of Engineering 


MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST) 
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Digital 
I/ O Board 


Single-slot Qua Tech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook" 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


GEE 


666 Wolf Ledges Parkway 
Akron, OH 44311 


LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 
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Intelligent 
multiport, 
supports RS-422 


SmartLynx AT™ intelligent 
4-port serial adapter for PC-AT 
and compatibles supports 
RS-422 and most multi-user 
operating systems. On-board 
processor takes burden off CPU. 


For order info, call: 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, OH 44311 


PC-AT is a trademark of IBM Corporation. 
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Synchronous 
Communication 
Boards for AT 


Qua Tech synchronous/ 
asynchronous serial boards for 
| PC-AT and compatibles support 


RS-232, RS-422, and RS-485 
communication. 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, OH 44311 


PC-AT and PC are registered 
trademarks of IBM Corp. 
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Eight Serial 
Ports 
One Board 


Qua Tech's ES-100 provides eight 
RS/232 serial ports in a single AT 
slot. КЈ-11 modular connectors. 
16450 UARTS are standard. Optional 


buffered 16550 UARTS. PC-AT, 16А, 
or EISA compatible. Priced below 
$500! Quantity Pricing Available! 
Call for our PC Interface Handbook: 
1-800-553-1170 


666 Woll Ledges Parkway 
Akron, OH 44311 


PC-AT is a trademark or 
registered trademark of IBM Corp. 


Circle 214 on Reader Service Card 


Joystick 
Adapter 
for PS/2 


Qua Tech GPA-1000 works with 
IBM Micro Channel for PS/2 
Models 50, 60, 70, and 80. Connect 
two joysticks or four paddles. Also 
compatible with IBM Game 


Control Adapter for РС-ХТ and АТ. | 


Call our toll free order line: 


1-800-553-1170 


666 Woll Ledges Parkway 
Akron, OH 44311 


IBM, Micro Channel, PS/2, PC-XT, AT, 
and Game Control Adapter are trademarks 
or registered trademarks of IBM Corp. 
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à parallel, 


2 serial, 1 board - 


Qua Tech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina- 
tion of RS-232, 422, and 485 


communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 


For order info, call: 


1-800-553-1170 


666 Wolf Led es Parkway 
Akron, OH 44311 
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5218 Printer 
Interface for 
PS/2 and AT 


Qua Tech interface cards 
connect IBM 5218 Display- 


Writer printer to PS/2 
and AT* Available now. 
Hundreds installed. 


For order info, call: 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, OH 44311 


IBM, DisplayWriter, PS/2, and AT are trademarks of [BM Corp. 
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| RS-422/RS-485 
Boards for AT, 
| Micro Channel | 


RS-422/RS-485 asynchronous 
serial communication boards from 
Qua Tech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 
Call for our free 
PC Interface Handbook: 
1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, OH 44311 


PC-AT, Micro Channel, and PS/2 are trade- 
marks or registered trademarks of IBM Corp. | 
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Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe- 
sizer Board from Qua Tech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, its making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 


Call for our free 
PC Interface Handbook 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, OH 44311 
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Index of companies covered in articles, columns, or news stories in this issue 


Each reference is to the first page of the article or section in which the company name appears 
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Research, 42, 133 872 
1123 


Advanced Micro Devices, 19 


Aerobic Power Systems, 273 1105 
Agilis, 19 
Algor Interactive, 62 1165 
Alloy Computer Products, 299 
American Netronic, 60 1157 
Amkly Systems, 19, 44 1133 
Apple Computer, 19, 97, 103, 

241, 251 
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Arche Technologies, 258 1053 
Archive, 299 
Aries Systems, 64 1172 
Artist Graphics, 44, 182 854 
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Ashton-Tate, 116 997 
Asmetrix, 19 
AST Research, 19, 133 873 
AT&T, 169 
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Commodore Business 
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Cyrix, 19 
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Dell Computer, 155, 161 867 
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Electronic Arts, 19 
Epson, 241 

Everex Systems, 299 
Extended Systems, 48 


Farallon Computing, 19, 97, 262 
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Gates Energy Systems, 273 1106 
Gateway 2000, 155 
Gazelle Systems, 65 983 
Gibson Research, 65 990 
Gigatrend, 43 1129 
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Grid Systems, 42 1121 
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International (ЈРІ), 19 
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Kensington Microware, 175 863 


Knowledgeset, 89 1102 
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Lapadapt Electronics, 48 1138 
LapCAD Engineering, 62 1163 
Lattice, 19 
Lawrence Berkeley 
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MacroMind, 231 

Market Engineering, 231 

Matrox Electronic Systems, 182 856 
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Micrografx, 19 
Micropatent, 64 1170 
Microsoft, 19, 97, 109, 136, 
178, 193 885 
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MicroSpeed, 175 865 
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Mountain Computer, 299 
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N 
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Oakland Group, 56 1156 
Olivetti, 241 
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Opus Systems, 169 871 
Oracle, 136 1077 
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Pacific Data Products, 48 1136 
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Progress Software, 136 1078 
Prometheus Products, 65 988 
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Quanta Press, 65 993 
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Radius, 116, 187 881 
999 
Rainier Technologies, 65 991 
RasterOps, 44 1132 
Realia, 19 
Red Brick Systems, 19 
Renaissance GRX, 182 859 


S 
Santa Cruz Operation, 258 1063 
Scientific Computing 

Associates, 213, 258 1054 
Sirex, 43 1127 
Softworx, 50 1150 
Sony, 19 
Stac Electronics, 299 
Strand, 231 
Symantec, 56 1154 
T 
Tandon Computer, 161 868 
Tandy, 19, 241 853 


Tapestry, 97 

Technology Research Group, 19 
Tecmar, 43 1125 
Tektronix, 251 

Telesystems, 19 


Terralogics, 56 1152 
Texas Instruments, 19 
The Complete PC, 54 1147 


The Software Lifeline, 65 986 


Thinking Machines, 207, 258 1056 
3Com, 97 

3M, 299 

TOPS, 54 1142 
Torque Computers, 231, 258 1055 


Torus, 97 
Toshiba America Information 
Systems, 161 869 


Tree Star, 60 1162 
Triton Technologies, 262 
Ultra-Comp, 42 1120 


Ungermann-Bass, 97 
Unified Software Security, 65 984 
United Profile Management, 97 


V 


Vermont Microsystems, 182 860 
Virtual Tree, 231 


Vocal Technologies, 50 1141 

Warner New Media, 19 

Watcom, 19 

Weitek, 251 

WGE Publishing, 64 1168 
Wolfram Research, 231 

Wyse, 241 

X 

XDB Software, 136 1079 
Xecom, 54 1148 
Xerox Imaging Systems, 43 1128 
Zenith, 207, 221, 241, 258 1067 
Zenith Data Systems, 161 870 
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respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
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195 РЕЙСОМ, xis Leonie rng 336 
455 PHOTRONLIMITED ........ IS-36 
807 MASS STORAGE 
12 AKSYSTEMS ........... .,. 356 
17 AMERICAL GROUP ......... 355 
63 CONTECH COMPUTER CORP. 355 
304 DATA STRATEGIES INT'L..... 361 
93 FLAGSTAFF ENGINEERING .., 7 
335 INFOOPTICS ............ PC-18 
336 INFOOPTICS .......... . PC-18 
161 MICRO SOLUTIONS COMP.PROD. . 316 
495 ONLINE COMPUTER SYSTEMS,INC. . NE-15 
496 ONLINE COMPUTER SYSTEMS,INC. . NE-15 
185 OVERLAND DATA........... 336 
222 QUALSTAR CORPORATION .. 359 
808 MISCELLANEOUS 
66 COVOX,INC. ............... 337 
70 CURTIS,INC. ............... 106 
420 DIETRICH GMBH ..... coe IS-76 
421 DIETRICH GMBH .......... IS-76 
85 ENGINEERS COLLABORATIVE 361 
118 INTEGRAND .......,....... 133 
440 KADOR .................. IS-78 
157 MERRITT COMPUTER PRODUCTS . 292 
M. o Pr 277 
182 N-E-DCABLE .............. 346 
278 TULINCORP............... 292 
279 ТОЦМСОЯР............... 292 
469 VASCO-SONGCHEER...... IS-62 
299 ZENION INDUSTRIES,INC. ... 352 
809 MODEMS/MULTIPLEXORS 
31 BAYTECHASSOC........... 215 
32 ВАҮТЕСН ASSOC. .......,.. 215 
499 PROMETHEUS PRODUCTS . NE-5 
500 PROMETHEUS PRODUCTS . NE-5 
522 PROMETHEUS PRODUCTS PC-17 
523 PROMETHEUS PRODUCTS PC-17 
543 PROMETHEUS PRODUCTS MW-10 
544 PROMETHEUS PRODUCTS MW-10 
563 PROMETHEUS PRODUCTS SO-15 
564 PROMETHEUS PRODUCTS SO-15 
275 TOUCHBASE SYSTEMS,INC. ..66 


* U.S. ROBOTICS 


Inquiry No. Page No. 
810 MONITORS 
436 INTERQUAD ............... IS-7 
171 NANAO USA CORP. ......... 154 
172 NANAO USACORP. ......... 154 
176 NEC HOMEELECT........ 12,13 
190 PANASONIC (MONITORS) .... 173 
811 NETWORK HARDWARE 
401 3EST-USA ................ IS-68 
402 404 TECHNOLOGIES ....... 15-30 
31 BAYTECH ASSOC. .......... 215 
32 BAYTECHASSOC.........,. 215 
42 BUFFALO PRODUCTS ........ 67 

* CLEO COMMUNICATIONS ...96D 
417 CUBIX CORPORATION ..... IS-47 
418 CUBIX CORPORATION ..... IS-47 
422 D-LINKUKLTD. ........... IS-49 
* ELONEX ................ 15-55 
434 INES GMBH .............. IS-46 
233 SAMSUNG ...,............. 33 
234 SAMSUNG ................. 33 
248 SOFTWARE LINK,THE....... 180 
249 SOFTWARE LINK,THE ....... 180 
250 SOFTWARE LINK,THE ....... 181 
251 SOFTWARELINK,THE ....... 181 
297 XIRCOM .................. 189 
812 PRINTERS/PLOTTERS 
407 ARGOSY TECHNOLOGY CO.LTD. .[6-36 
102 GRAPHTEC ..,....,....... 206 
108 HEWLETT-PACKARD PERIPH . .. 127 
109 HEWLETT-PACKARD PERIPH . 128,129 


813 
174 


814 


HOUSTON INSTRUMENT ..... 93 
OUTPUT TECHNOLOGY CORP. 49 
SURAH,INC. ........,....... 359 
TEXAS INSTRUMENTS .... 22,23 
UNITED INNOVATIONS .... PC-16 
ZERICON 
ZERICON 


PRINTER RIBBONS/SUPPLIES 
NATIONAL COMPUTER RIBBONS 104 


SCANNERS/IMAGE PROCESSORS 


554 
555 
307 
236 
237 


COMPUTER AIDED TECH . .. SO-6 
COMPUTER AIDED TECH ...50-6 
Oe aE 278 
SCIENCE ACCESSORIES CORP. 305 
SCIENCE ACCESSORIES CORP. 305 


SOFTWARE SECURITY 


| Se UEM IS-17 
BRISTOL SOFTWARE FACTORY 18-59 
CONTROL TELEMETRY ....iS-44 
FAST ELECTRONIC GMBH . .IS-27 
GLENCO ENGINEERING ..... 214 
PROTECH MARKETING,INC. , 121 
PROTECH MARKETING,INC. . 121 
RAINBOW TECHNOLOGIES .. 102 
RAINBOW TECHNOLOGIES .. 102 
ROSE ELECTRONICS ...,,.. 101 
SOFTWARE SECURITY,INC. . . 192 


SYSTEMS 


ACMA COMPUTERS ........ 160 
AGC TECHNOLOGY CORP.. .IS-71 
AGI COMPUTER,INC......... 168 
BEBE eer er 


ALTEC TECH.CORP. 
AMERICAN RESEARCH CORP. .[S-67 
AMERICAN RESEARCH CORP. . IS-67 
AMPRO COMPUTERS ........ 68 
AURORA TECH. ........... IS-69 
BELTRON COMPUTER SYS,INC SO-3 
BELTRON COMPUTER SYS,INC SO-3 


Inquiry No. 


271 


Page No. 


CCS:CUSTOM COMPUTER SYS . NE-14 
QRHEETARINT See 293 
COMPUTER DISCOUNT WAREHSE . 353 
COMTEK SOLUTIONS,INC. . MW-2 
COMTEK SOLUTIONS, INC. . MW-2 
COMTEK SOLUTIONS, INC. . . 
COMTEK SOLUTIONS, INC. . 
COMTEK SOLUTIONS, INC. . 
COMTEK SOLUTIONS, INC. . PC-12 


COMTEK SOLUTIONS, INC. .. SO-2 
COMTEK SOLUTIONS, INC. .. SO-2 
GSS LBB Ee es es se 130 
OBSLABB................. 130 
DATA GENERAL ........ 114,115 
DELL COMPUTER CORP. ..... Cli 
DELL COMPUTER CORP. ...... 1 
DELL COMPUTER CORP. 152,153 
DELL COMPUTER CORP. . 152A-B 
EVEREX SYSTEMS .......... 51 
FLYTECH TECHNOLOGY,INC. . 18 
FORTRON/SOURCE........ IS-25 
FORTRON/SOURCE........ IS-25 
FUTURA SYSTEMS ......... 217 
FUTURA SYSTEMS ......... 217 
с го e ee IS-74 
GATEWAY 2000 .......... 26,27 
GOLDSTAR............ IS-50,51 
HAUPPAUGE COMPUTER WORKS . 125 


HITECH EQUIPMENT CORP. . 346 
HOME SMART COMPUTING . . 362 
HWA HSIN ELECTRONIC CO.LTD. .1S-28 
ЇВМ-РУ/2.............. 259-261 
IBM-WORKSTATION....... 15,17 
KILA SYSTEMS ............. 355 
tuc EET T TT oe ioe aea 346 
RESP „в mmm ninm 346 
Pr — IS-8,9 
unl DW 210 
MICROWAY ................ 257 
MULTIMICRO,INC. .......... 149 
MULTIMICRO,INC. .......... 149 
NETWORKPC ......... 340,341 


NORTHGATE COMP.SYS. 269-271 
NORTHGATE COMP.SYS. .... 272 
PAO-KU INTERNATIONAL LTD. . 
PAO-KU INTERNATIONAL LTD. . 
PAO-KU INTERNATIONAL LTD. . 
PAO-KU INTERNATIONAL LTD. . 
PAO-KU INTERNATIONAL LTD. 
PAO-KU INTERNATIONAL LTD. 
PAO-KU INTERNATIONAL LTD. 


PAO-KU INTERNATIONAL LTD. SO-11 
PO BRAND: ..........,,.... 197 
PC BRAND ............ 198,199 
PO BRAND ............ 200,201 
aAd.4, Ue 202,203 
PROFESSIONAL COMPUTER SYS. . 351 


PROGRAMAX TECHNOLOGY IS-72 


QUANSAN COMPUTER, INC. .1S-66 
RADIO SHACK ............ . CIV 
REASON TECHNOLOGY ... NE-11 
REASON TECHNOLOGY ... РС-21 
REASON TECHNOLOGY ... MW-5 
SIEMENS AG „............ IS-61 
STA COMPUTER CORPORATION MW-9 


STA COMPUTER CORPORATION MW-9 
TATUNG CO.OF AMERICA. ... 108 
TEXAS MICROSYSTEMS, INC.. 80,81 


* TEXAS MICROSYSTEMS,INC. . 80A-B 


272 THIRD COAST TECHNOLOGIES . 176 
279 ТООНВА................ 52,53 
274 ТОЭНІВА................ 52,53 
467 TWINHEAD ............... IS-10 
470 VEGAS COMPUTER COMMUNICATION IS-40,41 
471 VEGAS COMPUTER COMMUNICATION . . . IS-43 
289 VICTORY ENTERPRISES..... 179 
294 WINTEK CORPORATION ..... 359 
400 WINTEK CORPORATION ....... Т 
295 XEC PRODUCTS............ 174 
300 ZENITH DATA SYSTEMS ..... 111 
817 UPS 
33 BEST POWER TECHNOLOGY ... 352 
191 PARA SYSTEMS ............ 105 
253 SOLAELECTRIC ........... 211 


READER 
SERVICE 


* Correspond directly with company. 


Inquiry No. Page No. 
SOFTWARE 
818 APPLE/MAC LAN 
°" TORS seasons o 1S-65 
819 IBM/MSDOS APPLICATIONS 
Business Office 
- E sec XY о. оао аа 90 
95 FOXSOFTWARE........ "NM 25 
429 GAMMA PRODUCTIONS,INC. .1S-4 
137 LASERGO,INC.............. 218 
138 LASERGO,INC. ......... 1... 218 
* MICROLOGIC .............. 159 
* MICROSOFT CORP.......... 8,9 
* MICROSOFT CORP...... 134,135 
173 NANTUCKET............... 143 
* «АЬШЕ 0...0... 63 
313 PRIMAVERA SYSTEMS,INC. . . 375 
* RAIMA CORPORATION ....... 45 
461 SOLUTION SYSTEMS ...... IS-37 
472 VIKING SOFTWARE SERVICEIS-38 
820 IBM/MSDOS APPLICATIONS 
Scientific Technical 
34 BINARY ENGINEERING ....... 39 
EE ВЕСИТ... олла е 226 
120. ЛЕСЕ: ж» Фев вов гае 165 


151 MATHSOFT,INC. 
175 NATIONALINSTRUMENTS ... СШ 


256 SPECTRUM SOFTWARE ..... 255 
257 SPSS........ Comp а 91 
258 STATSOFT .............. 77 
821 IBM/MSDOS APPLICATIONS 
Miscellaneous 

292 WARD SYSTEMS GROUP ..... 70 
293 WARD SYSTEMS GROUP ..... 70 
822 IBM/MSDOS — CAD 
308 AMERICAN SMALL BUSINESS 317 
22 AUTODESK........... 209 
С AMS 1 e tesa кзз. «жез 356 
98 GENERIC SOFTWARE....... 250 
99 GENERIC SOFTWARE ....... 250 
110 HEWLETT-PACKARD ENGINEERING 186 
441 LANDCADD,INC. .......... IS-30 


180 NUMBER ONE SYSTEMS LTD . 352 
281 ULTIMATE TECHNOLOGY ....348 
400 WINTEK CORPORATION ....... 7 
294 WINTEK CORPORATION ..... 359 


823  IBM/MSDOS COMMUNICATIONS 
47 CENTURY SOFTWARE ....... 82 
48 CENTURY SOFTWARE ....... 82 


51 COMMUNICATIONS RESEARCH GRP 107 
52 COMMUNICATIONS RESEARCH САР 107 
81 DIVERSIFIED COMPUTER SYS 382 


486 GALACTICOMM ........... NE-2 
512 GALACTICOMM ........... PC-2 
536 GALACTICOMM .......... MW-4 
560 GALACTICOMM ....... (o SO-4 
130 KEA SYSTEMS LTD. ......... 245 


205 PROGRAMMER'S ODYSSEY . 
238 SCIENTIFIC ENDEAVORS .... 352 
239 SCIENTIFIC ENDEAVORS .... 352 
240 SCIENTIFIC ENDEAVORS .... 352 
266 TALKING TECHNOLOGY,INC. . 352 
528 TRAVELING SOFTWARE,INCPC-19 
588 TRAVELING SOFTWARE,INC SO-7 
276 TRITON TECHNOLOGIES .... 100 
277 TRITON TECHNOLOGIES .... 100 


824 IBM/MSDOS LAN 
311 DSC COMMUNICATIONS. .... 310 
Ws soc ................: IS-55 
149 MAPINFOCORP............ 156 
454 PERFORMANCE TECHNOLOGY IS-18 
T TOR i iai a ms {5-65 
825 IBM/MSDOS LANGUAGES 
23 AVOCETSYSTEMS .......... 88 


37 BORLAND INTERNATIONAL ... 11 


Inquiry No. 


38 
306 


136 
490 
491 
515 
516 
517 


448 
310 
168 
201 
202 
246 
255 
259 
260 
280 


Page No. 


BORLAND INTERNATIONAL ... 11 
FRANKLIN SOFTWARE,INC. . . 374 
JENSEN & PARTNERS INT'L... 79 


LAHEY COMPUTER SYS. ....179 
Lo Tp NE-8 
M don cemere rm xx NE-8 
ЩЕП ШК merae РС-20 
oe аай PC-20 
METAWARE,INC. .......... PC-9 
MICROSOFT CORP........... 21 
MICROSOFT CORP...... 238,239 
MICROSYSTEMS SOFTWARE . . IS-16 
MIX SOFTWARE ............ 319 
oí A2 90, ae . 85 
PROLOG DEVELOPMENT CTR 158 


PROLOG DEVELOPMENT CTR 158 
SILICON VALLEY SOFTWARE . 106 
SPECTRA PUBLISHING ...... 195 
STONY BROOK SOFTWARE .. 112 
STONY BROOK SOFTWARE .. 112 


TURBOPOWEBR „......„......: 314 
"WHEOM E TE 219 
ZUTSECN UIN... ve erro 37 
PAPEL c MING... wiser eee ae 75 

IBM/MSDOS UTILITES 
ATRON CADRE TECHNOLOGIES . 29 
BLAISE COMPUTING.......... 6 
CLARION SOFTWARE ...... IS-15 
CLARION SOFTWARE ...... 15-15 
CONNEXPERTS ............. 99 
COPIA INT’LLTD............ 337 
ОҮВЕХСОНР.............. IS-44 
DISTRIBUTED PRDCESSING TECH . 227 


DISTRIBUTED PROCESSING TECH . 227 


PARGO, эж. ER C T RTT o's sy 87 
GOLDEN BOW SYSTEMS .... 346 
GREENVIEW „к... „лз жы. ae 74 
ITHACA STREET SOFTWARE 16-14 
TEN rr У. 230 
NS VS ы ОУ i rr УИ 230 
KNOWLEDGE DYNAMICS .... 362 
KNOWLEDGE GARDEN ...... 321 
ШЕШЕН, ... а. 172 
LOGITECH Pm 172 
МАВИ. „а.в irem .а [5-39 
MATRIX EUROPE .......... IS-53 
MATRIX SOFTWARE ........ 240 
MATRIX SOFTWARE ........ 240 
MICROCOSM ............. {5-78 
MICROSYSTEMS SOFTWARE . .1S-16 
MIX SOFTWARE ............ 315 
MOSTLY MICE SOFTWARE . .15-70 


NU-MEGA TECHNOLOGIES ... 69 
PERISCOPE COMPANY,INC. . 
PERISCOPE COMPANY,INC. . 
PHAR LAP SOFTWARE,INC. .. 113 
PHAR LAP SOFTWARE,INC. . 112A-B 
QUARTERDECK ........ 296,297 
SAFEWARE,INC. 
SAGE/POLYTRON ....... PC-8,7 
SUPERSOFT....... — P 274 
TEKSERVICES,ING.......... 348 
TERRA DATENTECHNIK ... .1S-58 
TREND MICRO DEVICES, INC. .IS-79 
VERMONT CREATIVE SOFTWARE 35 
WORLDWIDE SOFTWARE . . NE-12 


OTHER APPLICATIONS 
Business/Office 


CRICHLOW DATA SCIENCES, INC. 361 
SANTA CRUZ OPERATION .... 55 


OTHER — CROSS DEVELOPMENT 


829 


Р5$ЕШООСОНР.............. 359 
SOFTWARE DEVELOPMENT SYS 119 
UNIVERSAL CROSS-ASSEMBLERS . 362 


OTHER — LANGUAGES 


90 


830 


БАШ ct ' ME 5 „ай. әт „Ж 87 


OTHER — UTILITES 


62 
433 
168 


GONNMEXPEBIB .......... ooe 99 
[ДИ анек. eed 15-74 
MRS, cu sate to e ide 85 


inquiry No. Page No. 
834 DESKTOP 
PUBLISHING 

437 IQENGINEERING.......... IS-45 
438 IQENGINEERING.......... IS-45 
160 MICRO PRESS,INC. ......... 210 
166 MITCHELL PACIFIC COMPUTER . 294 
453 PACIFIC DATA ............. IS-31 
186 PACIFIC DATA PRODUCTS ... 151 
187 PACIFIC DATA PRODUCTS ... 151 
188 PACIFIC DATA PRODUCTS ...229 
189 PACIFIC DATA PRODUCTS ...229 
198 PERSONAL TEX,INC......... 256 
835 EDUCATIONAL/ 
INSTRUCTIONAL 

8 ABACUS SOFTWARE,INC...... 98 

9 ABACUS SOFTWARE,INC...... 98 
19 ANNABOOKS ............ ,. 337 
OA c e n ea EE o 90 
26 B&BELECTRONICS........ 352 

* BYTE BACKISSUES......... 358 
SPE BYTEBITS i.. bee ed es IS-76 
* BYTE BOOKCLUB ...... 248,249 

* BYTE BOOKCLUB ....... 248A-B 
325 BYTECARDDECK ........ PC-20 
326 BYTECARD DECK ......... SO-6 
* BYTEPUBLICATIONS ...... 15-73 

* BYTESUB.MESSAGE ....... 302 

* BYTESUB.SERVICE ........ 304 


* BYTEWEEK/NEWSLETTER . . IS-80 
54 COMPUTER BOOK CLUB .... 281 
* COMPUTER BOOK CLUB .280A-B 
78 DISKETTEEMPORIUM ...... 346 
511 FEDERAL COMPUTER CONFERENCE . , PC-15 
535 FEDERAL COMPUTER CONFERENCE . MW-15 
* LIBRARY OF COMP&INFO SCIENCE .... 41 

* LIBRARY OF COMP&INFO SCIENCE . 40A-B 


° MCGRAW-HILL NRI ...... 216A-B 
* MICROSOFT UNIVERSITY ....71 
462 SOFTWAREDMI........... IS-70 
° UNIXWORLD .............. 313 
* UNIKWORLD ........... 312A-B 


291 VIDEO TEXTBOOK TRAINING . 304 
* WESTERN INSTITUTE COMP.SCI. PC-11 


MAIL ORDER/ 
RETAIL 


473 AMERICAN BUYING & EXPORT 15-46 
27 B&C MICROSYSTEMS, INC. .. 359 
28 B&CMICROSYSTEMS,INC. .. 361 
29 B&CMICROSYSTEMS,INC. . . 361 


836 


476 БОРЕ СТО oise sirsenis e NE-13 
477 ВОҒЕІМ О oo sam. NE-13 
MP BOFRINLTD .............. 50-9 
594 BOPPFINLEID ..=........... SO-9 


40 BROAD MARKETING ASSOC. . 336 
41 BROAD MARKETING ASSOC. . 336 


478 СРО .......х....... NE-17 
480 CDC,INC. ............... NE-17 
415 COMPUCLASSICS ......... IS-29 


443 COMPUSAVE INTERNATIONAL . IS-56 
55 COMPUTER DISCOUNT WAREHSE . 353 


56 COMPUTER FRIENDS ....... 306 
412 COMPUTER QUICK ......... IS-6 
60 COMPUTERLANE LTD. ...... 347 
508 CONVEX RESOURCES ..... PC-3 
558 CRAZY NANCY'S .......... SO-5 
559 CRAZY NANCY'S ....,..... SO-5 
* DAMARKINT'L............. 166 
483 DEERFIELD DATA SYSTEMS NE-12 
7B DISKCOTECH , pne susa reses 355 


77 DISKETTE CONNECTION .... 351 
207 DSI/PROJECT DESIGNED SYS. 342 
208 DSI/PROJECT DESIGNED SYS.342 


533 EKRM........ 2 Re 2: scam MW-16 
Lt eee MW-16 
SOR ERME ee cor 1 Sas PC-4 
FU ЕМИ em cones onl PC-4 
423 ELEX INTERNATIONAL ..... IS-22 


91 FIRST SOURCE INTERNATIONAL 343 
92 FIRST SOURCE INTERNATIONAL 343 
431 GREY MATTER............ IS-57 
487 HARMONY COMPUTERS ... NE-3 
488 HARMONY COMPUTERS ... NE-3 


inquiry No. Page No. 
118 LG. EXPRESS.............. 351 
123 JADE COMPUTER .......... 357 

* JAMECO ELECTRONICS . 338,339 
124 JB TECHNOLOGIES,INC. ....337 
125 JB TECHNOLOGIES,INC. ....337 


6 JDR MICRODEVICES.... 363-365 

7 JOR MICRODEVICES .... 363-365 
513 JEMINI ELECTRONICS ....PC-13 
514 JEMINI ELECTRONICS ....PC-13 
489 LAPTOPS,ETC............ NE-14 
492 MANCHESTER EQUIPMENT,INC. .. NE-20 

* MANCHESTER EQUIPMENT,INC.NE-20A-B 
150 MARYMAC INDUSTRIES ..... 344 
MAYFAIR MICROS ......... 15-52 
493 MICRO IMAGE INTERNATIONAL . . NE-8 
494 MICRO IMAGE INTERNATIONAL . . NE-8 
518 MICRO IMAGE INTERNATIONAL . PC-12 
519 MICRO IMAGE INTERNATIONAL . PC-12 
537 MICRO IMAGE INTERNATIONAL. MW-16 
538 MICRO IMAGE INTERNATIONAL. MW-16 


158 MICROMAIL............... 379 
159 MICRO MAIL ............... 379 
301 MICROMAIL............... 345 
302 MICRO MAIL ............... 345 


* MICROCOMPUTER MKTG.CNCL. 360 
163 MICROPROCESSORS UNLIMITED . 348 
177 NETWORKPC ......... 340,341 
155 NEVADA COMPUTER CORP.. . 350 

* NORTHGATE COMP.SYS. 269-271 
179 NORTHGATE COMP.SYS. ....272 
183 OSBORNE/MCGRAW-HILL ...377 


212 PCBRAND ...... — € 197 
* РЕВНАМЭ............. 198,199 
PG BRAND ............ 200,201 

* PC BRAND ............ 202,203 

* PO CONNEGTION........, 94,95 

* PCCONNECTION....... 96, 96A 

* PC CONNECTION. ...... 96B,96C 
541 PERSONAL COMPUTER ENT MW 11 


542 PERSONAL COMPUTER ENT MW-11 
PRECISION DATA PRODUCTS 348 
457 PROGRAMMER'S ODYSSEY 15-63 
206 PROGRAMMER'S PARADISE 57,59 
VES UNE... eorr em 348 
226 R&RELECTRONICS ........ 344 
502 RESOURCE CONCEPTS,INC. . NE-16 
RESOURCE CONCEPTS,INC. . NE-16 
525 RESOURCE CONCEPTS,INC. . PC-24 
526 RESOURCE CONCEPTS,NC. . 
546 RESOURCE CONCEPTS,INC. . 
547 RESOURCE CONCEPTS,INC. . 
565 RESOURCE CONCEPTS,INC. . 
566 RESOURCE CONCEPTS,INC. . 
305 SCHWAB COMPUTER ....... 344 
241 SCOTTSDALE SYSTEMS ..... 342 


244 SILICON SHACK LTD. ....... 351 
245 SILICON SHACK LTD. ....... 351 
247 SN'W COMPUTERS & ELECT... 86 

* SOFTUNECONP. e... 1 IS-35 
463 SOFTWAREDMI........... 15-68 
587 SOFT&MORE ............. SO-8 


270 TELEPHONE PRODUCTS CENTER . 343 


282 UNICORN ELECTRONICS . . . . 348 
283 ОМТЕХ................... 354 
284 UNITEK „.................- 354 
468 USA SOFTWARE .......... IS-21 
837 MISCELLANEOUS 
© ANTHRO esses ca 86 
838 ON-LINE 
SERVICES 

= EN ape, omm. 294,301 
ana OE oe ncs ome - na IS-77 
E ces on ee 308,309 
839 OPERATING 
SYSTEMS 


311 DSC COMMUNICATIONS. .... 310 


ү КЖ ЄСЄ E CU ET .. 307 
129 KADAK PRODUCTS .......... 84 

* MARK WILLIAMS CO......... 147 
223 QUANTUM SOFTWARE SYS .. 212 
248 SOFTWARE LINK,THE....... 180 
249 SOFTWARE LINK,THE....... 180 
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REQUEST FREE INFORMATION BY FAX 


Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 


featured in this issue. 


Just fax this page to 1-413-637-4343. You'll save time because your request for information will be pro- 


cessed as soon as your fax is received. 


Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro- 
ducts that interest you. 


Fill out this coupon carefully. PLEASE PRINT. 


Name 
Title 
$ Company 
Address 
City 


State/Province 


Country 


( p ) 


Phone Number Fax Number 


A. What is your level of management responsibility? 
1 O Senior-level Management 

2 O Other Management 

3 O Non-Management 


B. What is your primary job function/principal area of 
responsibility? (Check one.) 

4 L] Administration 

5 GI, Accounting/Finance 

6 O MIS/DP/Information Center 

7 LJ Product Design and Development 

8 O Research and Development 

9 O Manufacturing 

10 O Sales/Marketing 

11 О Purchasing 

12 O Personnel 
13 О Education/Training 
14 О Other: 


С. Please indicate your organization’s primary business 
activity: (Check one.) 


Computer-Related Businesses: 

15 L] Manufacturer (Hardware, Software) 
16 O Computer Retail Stores 

17 LJ Consultants 

18 О Service Bureau/Planning 

19 L) Distributor/Wholesaler 

20 O Systems House/Integrator/ VAR 

21 LI Other: 


Non-Computer-Related Businesses: 

22 O Manufacturing 

23 LI Finance, Insurance, Real Estate 

24 O Retail/Wholesale 

25 O Education 

26 U Government 

27 O Military 

28 O Professions (Law, Medicine, Engineering, Architecture) 
29 O Consulting 

30 LJ Other Business Services 

31 LJ Transportation, Communications, Utilities 
32 D Other: 


L] 7 subscribe to BYTE. Û] 1 do not subscribe to BYTE. 
Г Please send me one year of BYTE Magazine for $24.95 
and bill me. Offer valid in U.S. and possessions only. 


BYTE Fî 


MAY 1990 


Check off the answers to 
questions “A” through “C”. 


Remove this page or 
copy this page clearly 
and fax it to the number 
above. 


Print your name, ad- 
dress, and fax number 
clearly on the form. 


6 7 8 9 
26 27 28 29 30 31 
46 47 48 49 50 51 
66 67 68 69 70 71 
86 87 88 89 90 91 
101 102 103 104 105 106 107 108 109 110 111 
121 122 123 124 125 126 127 128 129 130 131 

148,447 148 149 150 151 
161 162 163 164 165 169-187 168 169 170 171 
181 182 183 184 185 186/187 188 189 190 191 
201 202 203 204 205 2067207 208 209 210 211 
227 228 229 


967 

981 982 983 984 985 986 987 988 989 990 991 992 993 994 995 996 997 998 9991000 
1001 1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 
1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 
1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 
1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 
1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 
1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1139 1140 
1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1158 1159 1160 
1161 1162 1163 1164 1165 1166 1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180 
1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 
1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 
1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 
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Want More Information About the Products and Advertisers Featured in this Issue? 


Print your name and address 
and mail. 


Check all the appropriate answers to 
questions "A" through “С”. 


Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 
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A. What is your level of 
management responsibility? 
1 C Senior-level Management 
2 D Other Management 

3 О Non-Management 


B. What is your primary job func- 
tion/principal area of responsibility? 
(Check one.) 

а О Administration 

5 O Accounting/Finance 

6 D MIS/DP/information Center 

7 [1 Product Design and 

Development 

8 D Research and Development 

9 [] Manufacturing 

10 О Sales/Marketing 

11 О Purchasing 

12 Û Personnel 

13 O Education/ Training 

14 O Other: 

C. Please indicate your organiza- 
tion's primary business activity: 
(Check one.) 


Computer-Related Businesses: 
15 O Manufacturer (Hardware, Software) 


Phone 
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16 O Computer Retail! Stores 

17 Г1 Consultants 

t8 O Service Bureau/Planning 

19 O Distributor/Wholesaler 

20 О Systems House/ 
Integrator/ VAR 

21 O Other: 


Non-Computer-Related Businesses: 

22 D Manufacturing 

23 ÛJ Finance, Insurance, 
Real Estate 

24 O Retail/Wholesale 

25 П Education 

26 Г1 Government 

27 O Military 

28 Г1 Professions (Law. 
Medicine, Engineering, 
Architecture) 

29 O Consulting 

30 О Other Business Services 

31 O Transportation, 
Communications, Utilities 

32 O Other: 
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Jerry Pournelle answers questions about his column 


High-Priced Floppy Disks 
Dear Jerry, 

As a user of 3%-inch high-density 
disks, Iam frustrated by the monumental 
prices charged for them. I fail to under- 
stand how these disks can cost two to 
three times as much as the 34-inch stan- 
dard-density disks when the only appar- 
ent difference is the magnetic media. 

To make matters even worse, recent 
ads for a glorified hole punch—which 
converts standard disks to high-density 
disks—seem to indicate that there is no 
difference in the two media at all. What 
gives? Are we being bilked? 

I used to shake my finger at people 
who lost data because they didn’t back up 
their data frequently. At $100 per back- 
up, all I can say is, “I know how you 
feel.” 

Roy Anderson 


I get conflicting stories about those disks, 
but I have concluded the following: 

At least with all the major media 
makers (e.g., Sony and Dysan), all the 
disk media is made by the same process 
and in the same factories. The product is 
then tested. Some disks fail when tested as 
high-density, although most don’t. The 
ones that don’t fail are marked high-den- 
sity and put in containers with the high- 
density hole punched in them. This pro- 
cess continues until there are sufficient 
high-density disks to fill the marketing 
demand for them. 

The rest of the disks are then subjected 
to less stringent tests—as double-sided 
double-density disks, for example—and 
those that pass are packaged accordingly 
until the market demand for them is met. 
This goes on until all the demands, in- 
cluding those for single-sided single-den- 
sity disks, have been met. 

Note what has happened: It may be 
that no disk ever failed any test. On the 
other hand, some have not been tested at 
any data density higher than that marked 
on the package. Moreover, depending on 
yields and demands, some disks may in 
fact have failed a higher-density test, and 
some disks sold as single-sided may have 
failed a double-sided test. 


and related computer topics 


I have no data on what defects can 
cause a disk to fail in one mode but not in 
another (other than the obvious: one side 
may be flawed). If there are statistics on 
this, the disk companies are not publish- 
ing them. 

Conclusion: You take a chance when 
you buy one of those hole punches and 
make a high-density disk out of a stan- 
dard double-sided double-density disk. I 
cannot calculate how dangerous that is. I 
don’t do it, and I don’t recommend that 
you do. The best I can accomplish in buy- 
ing cheap disks is to save a couple of hun- 
dred dollars. The worst that can happen 
is to lose data worth—in my case, at 
least—a lot more than that. 

A last warning: Some disks have not 
been very highly burnished, and thus they 
have rougher media than others. It’s cer- 
tainly true that such disks can cause extra 
head wear or deposit bits of the media on 
the disk head, thus requiring more fre- 
quent head cleaning. For all those rea- 
sons, I buy quality premium disks; the 
brand I prefer is Dysan, largely because 
I’ve been using their disks since 1976 and 
I've had no reason to change. I don't 
doubt that there are other premium disks 
as good. —Jerry 


Nota Bene, Pro and Con 
Dear Jerry, 

In your reply to Joseph M. Prospero's 
letter (February 1989), you mentioned 
having recommended Nota Bene to “a 
young person writing a dissertation." 

I believe I am that person. I'm writing 
to let you know that the dissertation is 
finished and that Nota Bene worked like 
a dream. In fact, I wouldn't have fin- 
ished without it. The program requires 
too much memory (which is in short sup- 
ply because I wrote chapters that were as 
long as 275K bytes), but it's worth every 
byte. I used Nota Bene's Special Lan- 
guage Supplement to enter diacritical 
marks for romanized Japanese and San- 
skrit (e.g., Okubo Dosh, Akasagarbha, 
and mandala). Can you imagine trying to 
write these in by hand (accurately!) in a 
500-page manuscript? 

The most wonderful thing about Nota 


Bene, however, is its speed and ease of 

use. It really is a dream marriage of sim- 

plicity and versatility. This is one pro- 

gram whose advanced features get used 
because they are easy to use. 

William Bodiford 

Tarzana, CA 


I think 275K-byte chapters are self-de- 
feating, but then I'm not on your degree 
committee. I am glad that everything 
worked out well for you. —Jerry 


Dear Jerry, 

I read with interest the letter from Jo- 
seph M. Prospero, recommending that 
you move up to Nota Bene instead of con- 
sidering XyWrite III Plus. I think Nota 
Bene may well be the software marketing 
bomb of the decade. 

As Prospero says, Nota Bene is a cus- 
tomized version of XyWrite. Unfortu- 
nately, it has been “customized” in such 
a way that, from the user's point of view, 
it functions as a totally different word 
processor. I work in a university, and my 
job is to edit academic texts. For this we 
use XyWrite, which is compatible with 
the Atex system used to publish the texts. 
Some academic departments bought 
Nota Bene because they need its addi- 
tional features, such as Hebrew and 
Greek. That's how I got to try Nota Bene 
and compare it to XyWrite. I thought it 
would be easy—because the programs 
are fundamentally the same, it should be 
possible to use both, XyWrite for the 
straightforward jobs and Nota Bene for 
the specialized ones. But to use Nota 
Bene would require almost as much re- 
training as changing to Microsoft Word, 
WordPerfect, or one of the other word 
processing programs. 

Both XyWrite and Nota Bene have far 
more logical command structures than 
WordPerfect, but XyWrite uses the Alt 
key for word functions, while Nota Bene 
uses the Control key for word functions 
and the Alt key for paragraph functions. 
In XyWrite, F9 is the Execute key, while 
in Nota Bene it is F10, and so it goes on. 

Why did the companies do this? The 
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only reason I can think of is that either 
Xy Quest insisted on it, or Dragonfly got 
the idea of doing it so it wouldn't be com- 
peting for the same territory. Whatever 
the reason, it is a great pity that they did 
it. XyQuest and Dragonfly had a winning 
combination, and with it they could have 
swept the academic and publishing 
worlds at least. Instead, they’ve painted 
themselves into a corner. People will 
continue to buy WordPerfect, with its 
difficult user interface, because one dif- 
ficult interface is probably easier to learn 
than two easy but incompatible ones. 
Steve Hayes 
Pretoria, South Africa 


Well, people tend either to love or hate 
Nota Bene, which, now that you remind 
me, is the case with XyWrite, too.—Jerry 


Update Syndrome 
Dear Jerry, 

І just finished reading your column іп 
the July 1989 BYTE, and it led me to the 
following thoughts about the relationship 
between software updates and those peo- 
ple who are afflicted by them. 

There are very few updates that I look 


CHAOS MANOR MAIL 


forward to. The only one that comes im- 
mediately to my mind is my annual no- 
tice from SoftView that the new version 
of MacInTax is ready. Of course, Soft- 
View knows that updates are at the heart 
of its business, so they do them right. 

Some update notices appear deter- 
mined to make me feel technically ar- 
chaic. I've received update notices for 
MacDraw and MacProject telling me that 
I need a Mac Plus to run them. I called 
Claris and told them that I have a 512KE 
with a memory upgrade. “Sorry,” they 
said, “you need to have the Plus.” Well, 
the demo packages that my clients let me 
try work fine on my old system. Maybe 
Claris just wants to hold down the num- 
ber of upgrades. 

Upgrades can provide wonderful 
hardware restrictions to accompany won- 
derful software features. When I re- 
ceived an upgrade to FileMaker, it re- 
fused to run on my Mac. I called the 
company, and the person I spoke with 
told me that the problem was that I didn’t 
have a SCSI port on my system. “But 
your announcement said that it would run 
on a floppy disk drive-only system,” I 
said. A few days later, a special version 
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Our C-51 Compiler is so 
fast, it's almost illegal. 


No more travelling in the slow lane. 

Designed exclusively for 8051 microcontrollers, 
Franklin Software's C-51 Compiler offers you 
souped-up performance with lightning-fast execution 
and linkage time. To witness this incredible speed — 
call us at 408-296-8051 and ask for a FREE DEMO 
DISK of the C-51. Avoid the speed traps of other 
compilers. Put your program in the lead with 


Franklin puts you in the driver's seat with these features: 


* Comes complete with Macro-Assembler, Linker, Librarian 
and a variety of support utilities, for PC/XT/AT and PS/2 


* Accommodates ALL 8051 derivatives including the new 


* Fully supports all standard 8, 16 and 32 bit 
math functions, transcendentals and 
32 bit IEEE Floating Point 


ka * THE INDUSTRY LEADER FOR FAST, 
” TIGHT, HIGHLY-OPTIMIZED CODE 


Order your FREE DEMO DISK now, 
(we'll watch for the cops). 


CALL 408-296-8051 


69 FRANKLIN 


Makers of Precision Crafted 8051 Products 


Siemens is a trademark of Siemens, Inc. © 1990, Franklin Software Inc., 0990. 


SOFTWARE, INC. 


Circle 306 on Reader Service Card 


of the program arrived that didn't check 
for the SCSI. 

Update announcements don't tell you 
what you need to know. Last week I got a 
notice that I could upgrade to Borland's 
Reflex 2.0 at a very attractive price. Asa 
registered user of Reflex for the Mac, I 
thought it was strange that the order card 
offered the choice of a 34-inch or 514- 
inch disk. There was nothing in six pages 
of update advertising that described the 
hardware needed to run it. 

I can't figure out who these updates 
are for. In only one case (a little utility 
called KiwiEnvelopes) has a company 
written to me asking about how I use its 
software and what sorts of things I might 
like to see in an improved version. Do 
other companies try to find out what 
their users are actually doing, or do they 
just check the features in their competi- 
tor's press releases? 

I'm being held hostage by my soft- 
ware. I've just moved up to version 4 of 
Microsoft Word for the Mac. It doesn't 
give me any major benefit over version 
3.02 for the things I do, but I can't shake 
the feeling that if I call up next January 
with a problem I’m having with 3.02, T11 
find out that support is available for ver- 
sion 4 only. 

Most updates don't make the good 
stuff better. Where are the improvements 
to the things that made me buy the pro- 
gram in the first place? There's always 
plenty of “new” stuff, and I’m sure that 
there are people to whom it's very impor- 
tant. Pm not one of them. The new 
"table" feature in Word looks neat, but 
an improved spelling checker would be 
more useful. 

On another subject, I’ve looked at the 
announcements and reviews for the Sin- 
clair, and I'm still having difficulty see- 
ing the degree to which it's an improve- 
ment over my old Tandy 102, partic- 
ularly with the Traveling Software ROM. 
Does it all come down to the quieter 
keyboard? 

John Boddie 
Newark, DE 


I agree completely with your update 
blues. As for the Sinclair, it runs a long 
time on not much power, and it's a lot 
lighter than the Tandy. And quieter keys 
really do make a difference. —Jerry m 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as “jerryp.” 
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Zoom — five levels of detail for your network, from bird's-eye 
to close-up. 
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Click-Click — use double clicks to add activities, define relationships, 
and modify activity data. 
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Pop — highlights all predecessor-successor relationships and lets you 
click your way along any activity path. 
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Explode — The Collapse command compresses several activities 
into one; Explode redisplays activities in their original positions. 


Primavera introduces some important 
new project management terminology. 


Primavera Project Planner® 4.0 works like you think. 
Visually. Graphically. Intuitively. As quickly as "pop", 
"click", " zoom"! Keeping you in touch with the big 
picture while giving you instant access to all the details. 


Create an activity? Point, click-click. 
Define a relationship? Two clicks and done. 
Updates? Double click and enter progress. 


P39 4.0 gives you copy, cut and paste, group and mark, 
and dozens of other powerful scheduling tools. 


Plus, you can output the schedule to your plotter or 
laser printer with a few quick keystrokes. This is what- 
you-see-is-what-you-get schedule building. No sweat, 
no strain. 

Now, the world's best high-performance project 
management software is even easier to access. And it's 
available today, running under DOS in 640K. 
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See Primavera Project Planner 4.0 in action. 
Call 1-800-423-0245 today for your FREE video demo. 


PRIMAVERA SYSTEMS, INC. 


Project Management Software 


Two Bala Plaza * Bala Cynwyd, PA 19004 
(215) 667-8600 * FAX: (215) 667-7894 


Please rush me my FREE video demo. BYT-5/90 
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Hugh Kenner 


Does the Walking Do the Fingers? 


How the great mathematicians did it, 
and how the telephone does it to us 


book Mathematics for the Million made a stir by selling 

and selling for months on end, the expositor’s formula 
of choice has been historical. Start way back when it all began, 
with the Egyptians and their knotted ropes. Then tell lots of 
stories. That’s all fine until the stories start obstructing the 
foreground. 

In his Men of Mathematics (1937), E. T. Bell solicits our 
tears over Evariste Galois, age 20, scribbling by candlelight all 
night before a fatal duel, but he never does try to make us see 
why the scribblings matter. (Worse, it now turns out that the 
famous last night is almost all fiction. Galois didn’t invent 
group theory against the clock. He did write a few letters. The 
story had gotten romanticized before Bell; then Bell’s inability 
to read the French sources abetted his ideologized desire to 
create a tormented radical snuffed out young. ) 

William Dunham’s Jour- ... 
ney Through Genius: The 
Great Theorems of Mathemat- 
ics (1990, John Wiley, New 
York, $19.95) is a different 
kind of book entirely, and it’s 
heartening in these days when 
the paradigmatic oracle is 
Dan Rather to find it an alter- 
nate selection of the Book of 
the Month Club, the Quality 
Paperback Book Club, the 
Macmillan Library of Sci- 
ence, the Reader’s Subscrip- 
tion Book Club, and the NEA 
Professional Library. Not that . 
Dunham eschews stories; but || 
he also assumes that we may 
want to understand some- _ 
thing: that we'll not be put | 
off, even, by a page or two of || 
x’s and square brackets and | 
superscripts. 

It's, yes, a book about peo- 
ple, 10 great mathematicians, 
ordered in sequence: Hippoc- 
rates, Euclid, Archimedes, . 
Heron, Cardano, Newton, | 
two Bernoullis, Euler, Can- 
tor. But... well, if you | 
wanted us to understand why 
Alexandre Dumaine was the 
greatest French chef of the - 
twentieth century, then you'd 


O ver and over, in the 53 years since Lancelot Hogben’s 
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serve us a meal of Dumaine’s, which is now impossible; where- 
as Dunham can serve us a theorem of Heron’s (aka “Hero of 
Alexandria”), who achieved the general formula for a trian- 
gle’s area although fettered by impossibly primitive notation. 
Heron called on five prior propositions, three of them Euclid’s, 
and achieved “опе of the best surprise endings in mathemat- 
ics." For, “as with a good Agatha Christie novel, we can be 
within a few lines of the end and still have no idea how the mat- 
ter will be resolved. Yet we need not fear, for he ultimately 
brings the strands together in a wonderful climax." 

A man who sets an exposition up like that may possibly be 
setting himself up for a pratfall. Dunham, though, doesn't fal- 
ter. Again and again, on that pattern, he leads us through the 
preliminaries to a proof, through the proof itself, and then— 
rightly—invites us to marvel. Always, his attention is on the 
reasoning power someone brought to bear with the then-avail- 

след able tools. 

With the then-available 
tools. That means, there’s an 
unwavering historical focus. 
So we’re shown Euclid work- 
ing toward a proof of the Py- 
thagorean theorem—which is 
the climax of book I of the 
Elements—via necessarily se- 
quenced propositions. The re- 
sult—square on the hypote- · 
nuse, you know it—“‘was well 
known before Euclid's day." 
But Euclid wanted a proof he 
could make with “а rather 
lean tool-kit"—his postu- 
lates, “common notions," 
and a mere 46 already-proven 
propositions. 

“It is surely possible to de- 
vise short proofs of the Py- 
thagorean theorem by using 
similar triangles," but those 
won't come up till book VI, 
and Euclid clearly wanted to 
get to it “as early and directly 
as possible." Also, having no 
algebra—a? + b? = c?—he 
had to work with plain draw- 
ings. His great proof, out of 
context, has been made to 
seem clumsy. But by the time 
Dunham has put in place all 

continued 
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those easily forgotten restrictions, the only response that fits 
his climactic exposition is awe. 

He’s equally good on Newton, at age 23, inventing the bino- 
mial theorem, in free time he had while Cambridge was shut 
down by plague; then five years later using it to evaluate pi. 
From a mere nine-term series, he got seven correct decimal 
digits; later, from 20 terms, he got 16. (“I am ashamed to tell 
you,” he added, “to how many places of figures I carried these 
computations, having no other business at the time.”) 


hat Avital 
Ronell would have us 
understand is 
the world a century 
with the telephone has 
lodged us in. 


The anecdotal details have been reported often. What I can’t 
display in this space is something else, the way William Dun- 
ham illuminates the inner workings of the pi theorem itself. 
That’s a rare compliment he’s paying his lay readers. 

Lay readers will (I hope) also open Avital Ronell’s The Tele- 
phone Book, if only to go “Arrrrgh!” before sticking around to 
be hooked. (The Telephone Book: Technology, Schizophrenia, 
Electric Speech, 1990, University of Nebraska Press, Lincoln, 
$35.) An ongoing, if tacit, theme of Journey Through Genius is 
the difference a mental environment can make; base-10 num- 
bers with zero for placeholder created a mind-set unimaginable 
to Euclid and Archimedes. Euler, writing x’s and y’s, extract- 
ing roots, may never have reflected on the extent to which he 
and his greatest predecessors lived in utterly different worlds. 

What Avital Ronell would have us understand is the world a 
century with the telephone has lodged us in. The blurb says she 
worked with “an advanced form of optical fiber,” and it takes a 
moment to realize the meaning of that: She just looked, mostly 
at texts. 

From the primal soup on her first pages, we can pick out one- 
liners like “The telephone. . . presupposes the existence of an- 
other telephone, somewhere” and “America operates accord- 
ing to the logic of interruption and emergency calling.” Also, 
when you answer the phone, you accept the role of “automatic 
answering machine.” (Dammit, the phone just rang, and my 
hand reached. Is Ms. Ronell on to something? What? Well, 
nothing ever prodded Newton’s hand to just reach, his mind to 
regress into answer mode.) 

A son of mine helps edit a magazine in New York. As a fre- 
quent contributor, I’ve frequent need to call him. With every 
call, I’m aware of interrupting something. I’ve grown aware, 
too, how that’s become the rhythm of his psyche: mental work 
between random interruptions. His next caller may be a lawyer 
in Newark, a flack in Soho. In the interstices, he crafts his re- 
sourceful prose. The phone is simply part of his environment, 
like his desk lamp. I myself, having never reached a truce with 
it, am happiest when my wife screens the calls. 
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For let me declare two biases. Having lost much of my hear- 
ing at age 5, I'm more estranged from the telephone than are 
most of you. Also, for a number of years, from age 26, I was 
intimate with Marshall McLuhan, later (after I'd lost touch 
with him) the media guru. So I came at The Telephone Book 
from a special angle. 

It has black covers, it's twice as tall (10 inches) as it's wide, 
and it sports real Yellow Pages, devoted to Notes and Index. 
Here and there, type on a line gets bigger and smaller, even gets 
illegible (simulating line noise?), and folk that Marshall would 
have called “linear thinkers” will run away screaming. More- 
over, its target reader will be up on Heidegger, Derrida, Freud, 
deconstruction, and arguments that pivot on puns; also deft at 
fielding German and French citations. 

Just paging through the first half tried my patience. Then at 
page 227 my attention locked. For Mr. Thomas J. Watson—no, 
not IBM's fabled Old Man, but the “Соте here! I want you!" 
Watson of the Bell story—left us a nearly unknown autobiogra- 
phy, where we learn of a queer time (1875) when the world 
contained but two telephones and no telephone system. 

The Thing had begun life as a pure idea: “speech-shaped 
electric current," something any competent electrician (unlike 
A. G. Bell) knew was impossible. And once they'd made it, 
what was it? So little did it meet a felt need, it stirred up fear, 
contempt, blushes. “When a prominent lawyer tried it," and 
"heard my voice on the telephone making some simple remark, 
he could only answer after a long embarrassed pause, 'Rig a 
jig, and away we go.’ ” 

Bell and Watson thought of it as an obstreperous child with a 
will of its own. Disadvantaged Thing, “it talked better nights 
and Sundays," when “the diminution of city sounds gave the 
telephone a much better chance to be heard." Notice that trope: 
Like E.T., the wee newcomer is trying to make itself heard. 
Tom Watson was a dabbler in the occult, and getting the child to 
talk sense could resemble a séance. (One time, without Bell's 
knowledge, he even consulted a medium. No dice.) 

Word of it attracted people who "heard voices"—schizo- 
phrenics. One visitor knew how to talk at any distance without a 
wire. He did it all the time; even offered (for 15 dollars a week) 
to let Watson take off the top of his skull and check circuitry. 

And the first long-distance call, Boston to East Cambridge, 
amounted to “Ahoy! Ahoy!” “Are you there?” “Do you hear 
me?" "What's the matter?" Watson found random noise more 
interesting: “I used to spend hours at night in the laboratory 
listening to the many strange noises in the telephone and specu- 
lating as to their cause." There were snaps and chirps that he 
attributed to “explosions on the sun" or "signals from another 
planet." He may have been, as Ms. Ronell remarks, *'the first 
convinced person ever actually to listen to noise." 

Gone days. Now we casually pick up The Thing, or move 
binary data with its aid, or dial to order matinee tickets on a 
charge card. What I'm recommending of The Telephone Book 
is just (in samplings) the second half. I know I'll be going 
through that second half again, to seek more nuances in The 
Thing's initial strangeness. For ponder, "Are you there?" 
Where's there? There's nobody there. That voice isn't in the 
room, it's in your head: a statement that, prior to 1875, was 
never applicable to a voice, unless you were a schizophrenic. B 


Hugh Kenner is a professor of English at Johns Hopkins Univer- 
sity. His reviews have appeared in publications like the New 
York Times and Harper's. His recent books include A Sinking 
Island and Mazes. He can be contacted on BIX as "hkenner." 
Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 


Now connect printers and computers without cables by using existing AC powerlines... 
why pay for cabling that's already there? Equipment can be anywhere in a room or even in 
different rooms. Add as many computers to the printer network as you want by just 
plugging in another Cable-Eliminator ... No special tools, expensive cables or exorbitant 
installation costs. Adds another dimension of flexibility and convenience when laying out, 
adding to or just moving things around in new or existing offices. With Cable-Eliminators, 
when printers, plotters or computers are in the wrong places, just move them and plug 
them in. Since special software is not required, Cable-Eliminators operate with any 
computer or printer equipped with the industry standard Centronics compatible parallel 
printer port. Additional computers can be added to the Cable-Eliminator printer network at 
any time and, in addition, two separate and independent networks can operate simul- 
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* Pays for itself in less than six 
months 


e User programmable features 


e Programmable security codes for 
auxiliary device and fax 


e No announcements to confuse 
voice callers 


e Use with or without answering 
machine 


• Prohibits line access, with busy 
signal to extensions, while fax or 
PC is in use 


e Normal phone use is not inhibited 
e No switches to turn on or off 


e Automatic ring through to phones 
if power fails 


e Memory retention if power fails 
e Automatic reset after power surges 


e Always on line to accept switching 
commands 


e Expands usage of existing line 

• Operates four different telephone 
devices on one line 

e Operates on single or multiple line 
phone systems 

• Processes each call after first ring 

e Automatic switching to fax, 
answering machine, and phones 

e Screens each call for auto-dialing 
fax tones or reverse modem tones 

• Automatically transfers voice calls 
to phone system 

« Tone or pulse (rotary) transfer to 
fax 


e Remote tone access to fax and 
auxiliary device (PC, etc.) 


The Translator contains 1400 words in 
5languages: English, French, German, 
Spanish and Italian and can translate 
fromone language to any other. 

The Database has been specially 
compiled for business travellers, 
tounsts and students with the help of 
expert linguists from each country. 

To use, simply type in a word and press 
one of the five colour-coded language 
buttons and instantly the LCD screen 
reveals the translation (or ? if unknown). 
Space, backspace and scroll facilities 
give complete translation control 
Tough durable A.B.S. finish and a 
simple slide-on cover make the 
Translator an ideal travel product. 


So Simple, ^r ¢ 
such Fun ١ 
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eNo software to install 
eAll plug-in installation 


Brainstorms ASAP TF 505 


Cable- Eliminator 1 


Plugs into any AC outlet 
«Complete and ready to use 


eHook up several computers 
to 1 printer 
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How The ASAP TF 505 Works 
When the TF 505 is connected to your telephone line, it will answer each 
incoming call on the first ring listening for an incoming fax signal (beep tones) 
transmitted by most fax machines. If the “beep tones” are heard, the call is 
immediately transferred to your fax without ringing your phone. All other cails, 
including fax calls without “beep tones” will ring through to your phone(s). 
These calls can also be transferred to your fax from any extension phone. 
When you're away from the phone, a caller can leave a message on your 
answering machine and also transfer to your fax. If an answering machine is not 
used, fax calls without "beep tone" signals are automatically transferred to your 
fax on the second ring. | 
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e On-line ... NO Transfer Time • Regulated sine wave output 
« Resettable Visual/Audible Indicators « Batteries always on charge 


1200/1200A RETAIL: 11395/31595 М-М PRICE: 899/999 
e Sine wave output » Less than 5 ms transfer • 6-15 minute backup 
• Overvoltage protection • Overload & short circuit protection 

e Batteries always on charge 

1200A: External battery connector (Use with BP48) — Remote alarms 


STOP BIT ШП Rick Grehan 


Sherman, set the 
wayback machine 
for 1975 


ack in my old data-processing 

days—just as the flame was be- 

ing held to the fuse of the micro- 

computer explosion—I worked 
for a Memphis company that specialized 
in accounting and record-keeping pack- 
ages for radio and TV stations. I was 
tucked into a two-man office with a fel- 
low named Chuck, who had already been 
working there for some months. The 
nameplate on Chuck’s desk didn’t carry 
his name; instead, it read: “I’m so con- 
fused.” At first, I thought this was just a 
joke. 

Then I began trying to do some pro- 
gramming for the company. These peo- 
ple used walls of Data General minicom- 
puters and big, washing-machine-size 
hard disk drives. I discovered that all 
work was done in assembly language but- 
tressed by gigantic macro routines, each 
of which carried on for several lines— 
sometimes pages. Deciphering each rou- 
tine’s function was often impossible. 
Worse, as I dug deeper into what source 
code I could find, the number of routines 
proliferated exponentially. It took me 
days just to get a program to say “Hello, 
world" on my terminal. 

Chuck came to my rescue. He had 
gone through the same learning shock 
that I was in the middle of, and he had put 
together a catalog of all the macro rou- 
tines and what they did. “Don’t worry," 
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SETTING THE STANDARDS 


he said, “I’ve already made a dictionary 
of all that. Here." My desk thundered as 
he dropped the foot-thick homemade 
manual in front of me. Don't worry? 
Geez, I thought, is there a concordance 
for this thing? ГЇЇ be buried for weeks 
just looking for the table of contents! 

Years later, I'm in my office at BYTE 
when one of the editors walks in carrying 
his proud new bundle: a back-cracking 
box of disks and manuals. My desk thun- 
ders as he drops it in front of me. Itisa C 
compiler. Not a whole operating system 
or an illustrated encyclopedia, just a C 
compiler. Remember C—the language 
that Kernighan and Ritchie described in 
that thin white book with the pale blue 
capital C on the front cover? This mon- 
ster on my desk is so big that the software 
company can't ship it on 360K-byte flop- 
py disks anymore; they'd need about 30 
disks if they tried. They use 1.2-mega- 
byte floppy disks. 

The sight of such a huge box for a C 
compiler makes me dizzy. I still have my 
old copy of the first CP/M manual that I 
ever purchased. Some issues of BYTE 
are thicker. Yet I got plenty done with 
CP/M: I wrote programs, edited files, 
deleted files, and did some word process- 
ing. I could cope with it. 

Two shelves up from that old CP/M 
manual is a whole shelf of red AT&T 
Unix manuals. I have two Unix machines 
that I use frequently: I write programs 
and edit and delete files, and I even once 
tried to do some word processing. The 
kinds of things that I do in Unix are not 
substantially different from the kinds of 
things I did in CP/M. Yet there's all this 
extra stuff I have to figure out—starting 
friction, I suppose—just to get some 
work done. 

Before it begins to look like I've sin- 
gled out Unix, I'll mention the time when 
a representative from Microsoft demon- 
strated the benefits of OS/2 Presentation 
Manager's on-line manual. It was a ride 
through screenfuls of functions, func- 
tions, and more functions, and it left me 


ETURN OF THE 
OLOSSAL CODE 


feeling like I'd just had my turn on Space 
Mountain. What amazed me the most 
wasn't just the amount of source code 
you needed to print “Hello, world" in a 
window; it was everything you had to 
know before you could even begin to 
write a *Hello, world" program. 

Don't get me wrong; I understand that 
complex jobs require complex tools. A 
CP/M machine certainly wouldn't do 
well as a network server. But I wonder 
sometimes if we're not injecting com- 
plexity where it isn't needed. Manipulat- 
ing the computer becomes more involved 
than the actual work we need to do to 
complete whatever job we're tackling. 
Remember those early programs of the 
cassette-driven Apples, VICs, and TRS- 
80s? Remember how you were going to 
throw out your index cards and keep your 
family's dinner recipes on the computer? 

I see similar things happening today. I 
see people using pop-up TSR programs 
for phone lists and appointment logs— 
spending hours tweaking this and that to 
get the format just right for the morning 
printout—when a Rolodex and a desk cal- 
endar would probably do just as well. I 
once spent three days with a project sys- 
tem, printing out Gantt charts and flow 
diagrams for every staff member in the 
BYTE Lab for the next two months. A 
week later I sat down with some note- 
book paper and a pen and did much the 
same thing in about 10 minutes. (1°11 ad- 
mit that I messed up a few times and had 
to cross stuff out, but I'11 redraw every- 
thing when I get a free moment.) 

I have this nightmare. We’re all up on 
the crest, riding the wave of new micro- 
computer technology. But then the wave 
washes us up on a beach. And there stand 
all the minicomputer and mainframe 
guys with thick COBOL manuals and 
piles of source code listings. They look 
down at us and say: ““Where’ve you 
been? We've been waiting for you." m 


Rick Grehan is director of the BYTE Lab. 
He can be reached on BIX as "rick ." 
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LabVIEW 2 front panel user interface 


"Perhaps the new version of National Instruments’ 
LabVIEW will emerge as a de facto standard.” 
— John M. Fluke, Jr., Chairman, 
John Fluke Manufacturing Co., Inc. 


"LabVIEW 2 is the leader of data acquisition 
software, probably the most powerful product for 
data acquisition, analysis, and control on any 
microcomputer." 
— John Rizzo, Technical Editor, 
MacUser Magazine 


"The flexibility of LabVIEW 2 has prompted me to 
use it as the cornerstone of my future business." 
— Steve Conquergood, Chief Design Engineer, 
CXT Limited 


"LabVIEW has been the most valuable computer- 
based tool I have encountered in the past 10 years. 
I estimate the LabVIEW programming effort at two 
man-months, as opposed to the two man-years 
requested for our advanced workstation." 
— Gary W. Johnson, Electronics Engineer, 
Lawrence Livermore National Laboratory 


"We did it! LabVIEW 2 is everything we visualized when we 


set out over six years ago to create the next generation 


If you haven't seen LabVIEW 2, 


| 
i 


|] = Die Lut Operete 
ET E 


Tunt tions лб» fouts E 

£ ainrimeiri Шаг етут Жаша ЕЕ 
? 1 7] 

пиши юа а юш ч ш ш ш ш е а 


LabVIEW 2 block diagram program 


"Compared to the already excellent release 1.2, 
LabVIEW 2 is improved in virtually every way. 
Compared to 'traditional' software, it's almost 
shocking. Worth the wait? You could say Гуе been 
waiting nearly a decade, since personal computers 
first came out, for something to bring it all together 
the way LabVIEW does." 

— Scott Jordan, Product Line Manager, 

Newport Corporation 


"With LabVIEW's modular system, I can visualize my 
test systems as a hierarchy of individual, 
interchangeable components, resulting in shorter 
development time, increased functionality, and 
greater execution efficiency." 
— Michael Porter, Test Systems Engineer, 
CODEX Corporation 


"I give LabVIEW high marks for its conceptual ease 
and its ability to adapt. Using LabVIEW, I have 
developed a sophisticated process control system for 
our distillation laboratories that is comprehensive yet 
can be easily configured." 
— Glenn Graham, Research and Development 
Engineer, Union Carbide Corporation 


A NATIONAL 
INSTRUMENTS 


The Software is tbe Instrument ™ 


instrumentation software technology. Our free LabVIEW 2 
upgrade program is our way of thanking the thousands of 
pioneering users who helped make this revolution possible.” 
— James Truchard, Ph.D., President, 
National Instruments 


Nihon National Instruments K.K. (Japan) (3) 788-1921 * National Instruments of France (1) 4865 3370 
National Instruments of Italy (2) 4830-1892 * National Instruments United Kingdom (06) 355-23-545 


6504 Bridge Point Parkway 
Austin, TX 78730-5039 

(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 
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Light and Eas 


Our notebook-sized Tandy’ Computer 
is only 6.4 pounds, and with built-in software, 
15 ready to use instantly! 


With its exclusive instant-on word processing, the new 
Tandy 1100 FD lets you take notes in seconds—a 90,000- 
word spell checker will then proof your work for typos! 
MS-DOS? and the DeskMate Graphical User Interface" 
are built in for unsurpassed ease of use. Just follow 
DeskMate's proven system of pull-down menus on the 
large, easy-to-read 9"-diagonal screen. Unlike other lap- 
top PCs, the 1100's battery delivers up to five hours 


Only 5000 Ready to go 


between charges and is easily removable so you can carry a 
spare. Also includes AC adapter for home or office use. A 
720K 31/2" disk drive and DeskMate disk software are 
standard, and it’s ready to use with your desktop PC or 
printer—add a modem for easy communications. Only 
2.4x12.1x9.8" and available today at all participating 
Radio Shack stores, dealers and Computer Centers. 

Tandy Computers: Because there is no better value.™ 
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Price applies at Radio Shack Computer Centers and participating stores and dealers. Radio Shack is a division of Tandy Corporation. MS-DOS/licensed from Microsoft Corp. 
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